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NATTONAT. AERONAUTICS AND SPACE ADMINISTRATTION

TECHNICAT, MEMORANDUM X-656

AERCDYNAMIC CHARACTERISTICS FOR A BOOSTER-LAUNCHED
FOLDING-WING ENTRY VEHICLE SUITABLE FOR SUSTAINED
OPERATION AS A SUPERSONIC AIRCRAFT*

® By Horace ¥. Emerson, John B. McDevitt,
and John A. Wyss

SUMMARY

The results of wind-tunnel tests at Mach numbers from 0.2 to 5 of a folding-
wing entry vehicle are presented. The vehicle is of essentially blunt, conical
shape in the launch and entry configuration. With wings unfolded and nose heat-
shield jettisoned, it is a relatively conventional air-breathing cruise vehicle.
The considerations leading to the selection of the particular configuration
Fested are also presented in some detail.

v The test results indicate that the aerodynamics of the vehicle pose no
ﬁroblems that would preclude satisfactory operation in any of three phases of
operation; namely, entry, wing unfolding, and cruise. In the entry configuration
the vehicle was trimmed at an angle of attack of about 40° at a lift-drag ratio
of 0.8. The cruise configuration has a maximum lift-drag ratio of about 5 at a
Mach number of 2.

INTRODUCTION

It may be considered desirable from several viewpolints to develop a rocket-
boosted vehicle suitable for atmosphere entry from near-satellite speeds and also
suitable for sustained cruise flight following entry. ©Such a vehicle would be
capable, for military purposes, of rapid deployment for immediate operations to
any point on the earth, or would provide for relatively sophisticated satellite
®r space-ferry capabilities.
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5 compact launch configuration compatible with booster rockets, (2) that it have
4 relatively blunt, low lift-drag ratio entry configuration, and (3) that it be
an efficient powered cruise vehicle. The third requirement, being directly
contradictory with the first two, leads to the desirability of changing the vehi-
cle geometry for efficient performance in the various phases of flight. It is
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not immediately obvious, however, that a single vehicle incorporating relatively
simple configuration variations can be designed to perform efficiently in all of
the three flight regimes.

One proposal for a variable-geometry vehicle designed to meet the
requirements outlined above was presented in reference 1. This vehicle employs
foldable wings and Jjettisonable nose fairings over an air-breathing-engine inlet.
In the launch and entry conditions it is essentially of blunt, conical shape
contoured to trim at an attitude compatible with entry requirements. For the
cruise condition the wings and associlated stabilizing fins are unfolded from the ~*
top of the vehicle, the heat-shield fairings are Jjettisoned, and the vehicle
becomes a relatively conventional aircraft with air-breathing Jjet engines.

It is the purpose of this report to present the results of aerodynamic force
and moment tests of the vehicle from subsonic to moderate supersonic speeds. It
was desired to determine if the configuration is stable and capable of being
trimmed to the required attitude for the entry phase, the aerodynamic properties
during the wing unfolding phase, and to evaluate the performance and stability
characteristics of the cruise configuration.

NOTATION
b width of model at base (span) :
c local chord .
2 g .
¢ mean aerodynemic chord, Je2 gy -
Jb dy
Cp drag coefficient, drag
(CJRS)
C1 rolling-moment coefficient, LOL11ng moment
d.,Sb
Cr, 1lift coefficient, 1if't
qu
Cm pitching-moment coefficient, pitching moment
qqﬁﬁ
i S
Cn yawing-moment coefficient, LoWilg moment
eJSle ‘
i
il o
Cy side-force coefficient, side force
qu
l body length




lift-drag ratio,

g

M, free-stream Mach number

A free-stream dynamic pressure

S wing plan-form area, 64 = 0y = 0°

5 fraction of satellite velocity

X, ¥,Z Cartesian coordinate system normalized with body length, 1
ﬁw vehicle weight

o angle of attack, deg

B angle of sideslip, deg

¢ wing-tip defliection angle, deg, positive downward

Oy wing deflection angle

CL@’Cma derivatives with respect to angle of attack a, evaluated at

o = 0, per deg

CZB’CHB’CYB derivatives with respect to sideslip angle B, evaluated at
; B = 0, per deg

EXPERIMENT

_ The variable-geometry vehicle and the factors considered in its development
are described in detail in the appendix. Figures 1, 2, and 3 show, respectively,
the entry configuration, the wings being unfolded, and the cruise configuration.
Figure 4 shows how the vehicle might appear on a booster. Some of the models of
the vehicle that were tested differed in detail from the desired configuration
because of the necessity for balance installation and attachments as required by
the particular test facilities.

% Wind Tunnels and Models

b Subgonic tests.- Tests were conducted in the Ames 7- by 10-Foot Wind Tunnel
at a Mach number of 0.2 and a dynamic pressure of 50 psf for the model shown in
figure 3. The model was supported from the scale balance assembly by means of
*two steel rods driven into the two outboard simulated Jjet-exhaust openings in the
model.




Transonic tests.~ Transonic aerodynamic characterigtics were determined in
the Ames 2- by 2-Foot Transonic Wind Tunnel (ref. 2) at Mach numbers from 0.6 to
1.3. A six-component strain-gage balance mounted on a sting support was used to
measure the aerodynamic forces and moments. A pressure cell was used to measure
the base pressure. A sketch of the model is shown in figure 5. This sketch,
when compared to figures 1 and 3, indicates the modifications necessary to accom-
modate the balance. Different wings were constructed for investigating the
effects of deflecting the wing-tip panel 45° and 90°. Three nose shapes were
used: a 9° semicone, a 39.5° semicone, and a semi-hemigphere. A view of the
model with the 39.5° semicone nose, and the wing-tip panels deflected 90° is
shown mounted in the tunnel in figure 6.

Supersonic tests.- The same models shown in figures 5 and 6 were tested at
low angles of attack in the Ames 10- by 14-Inch Supersonic Wind Tunnel (ref. 3)
at Mach numbers from 3 to 5.

In order to investigate the wing folding process at high angles of attack,
additional smaller models were constructed with an offset sting support angle of
40P, A three-view drawing of a model representing the entry configuration is
shown in figure 7. A series of wings representing various stages of the wing-
folding process was tested on the body shown in figure 8. Wings having fold
angles of 120°, 90°, 60°, 300, and O° were tested. The fully folded condition
represents a wing-fold angle of 135°. A view with the wings folded 60° is shown
in figure 9. .

A drawing of the model representing the entry configuration with a sting *
support angle of 0° is shown in figure 10. This wind-tunnel model was previously
shown in figure 1. %

Range of Test Variables

Subsonic tests were conducted at a dynamic pressure of 50 pounds per square
foot corresponding to a Mach number of 0.2 over an angle-of -attack range from -4°
to +14°. Transonic results were obtained at free-stream Mach numbers from 0.60
to 1.3 at angles of attack from -4° to +10°. Supersonic tests were conducted at
free-stream Mach nunbers from 3.0 to 5.0 at angles of attack from -4° to +50°.
Lateral stability and directional data were obtained at several angles of attack
for Mach numbers of 3.0, 4.0, and 5.0 through a range of sideslip angles from -4°
to +4O. Reynolds numbers for the wind-tunnel test conditions are tabulated below:

Mach number, | Total pressure, | Total temperature, | Reynolds number,
My psia Op -1 -
0.2 1h.7 68 1.5X106
.6 11.8 70 2.8x108
.9 8.9 70 2.7X108 3
1.0 8.0 70 2.5x108 ,
1.1 7.0 70 2.2X108
1.3 5.4 70 1.7x108
3.0 30 50 5.1X108
k.0 85 50 8.7x108
5.0 85 200 3.7x108




Reduction of Data

The force and moment data were reduced to standard coefficient form using
the plan-form area with wing tips undeflected as the reference area. The 1ift
and drag coefficients are referred to the wind axes, while the remaining coeffi-
cients are referred to the body axes. The moment reference center was chosen to
correspond to an estimated longitudinal center-of-gravity location at 53.5 per-
cent of the aircraft configuration reference length, 1, as shown in figure 5..
“This location corresponds to 0.35¢. The vertical center-of-gravity location was
taken to coincide with the center of the strain-gage balance for the model shown
in figure 5. DBase pressure was corrected to free-stream static pressure for the
“reduction of the force measurements. No correction has been applied for
interference effects since these effects are considered to be small.

RESULTS AND DISCUSSION

The experimental results are presented in tables I through VI. The
longitudinal and lateral aerodynemic characteristics for the aircraft configura-
tion are given in tables I and II, respectively. Tables III and IV contain data
for the entry configuration, while tables V and VI contain data for the unfolding
process. Various portions of these data will be presented in graphical form to

—illustrate the experimental aerodynamic characteristics of the airplane
+ configuration, the entry shape, and the wing-unfolding process.

&
o

Entry Configuration

The longitudinal and lateral aerodynamic characteristics for the entry
configuration, as a function of angle of attack, are shown in figures 11 and 12,
respectively. In figure 11, the experimental results for a Mach number of 5 are
compared with estimated values obtained by application of Newtonian impact theory
together with an estimated skin-friction drag coefficient of 0.001 (see ref. 4,
appendix A). The estimated and experimental values appear to be in reasonable
agreement. It may be noted that a trim angle of about 40° angle of attack and a
maximum 1ift-drag ratio less than 1.5 were realized. The lateral stability
derivatives in figure 12 indicated essentially neutral lateral stability through
a wide range of angles of attack. :

e

Wing-Unfolding Configuration

-

b

Experimental results as a function of wing-fold angle are presented in
 figures 13 and 1k for a Mach number of 3, and for angles of attack of 40° and
250, respectively. From figure 13(a), it may be noted that an abrupt change
occurs in pitching moment with a nose-down moment as the wings reach their fully
opened position. This effect is not so pronounced at an angle of attack of 25°,
illustrated in figure 13(b). These results indicate that it would be necessary




to deflect the wing tips to maintain control of the aerodynamic center as the
wing-unfolding process neared completion. Insofar as the wing tips would normally
be deflected at supersonic speeds, no particular problem with pitching-moment
variation should be encountered. However, from figure 14(a), it appears that an
unstable yawing moment occurs early in the wing opening procedure at a wing-fold
angle of 90° and at an angle of attack of 40°. Although this does not occur at

an angle of attack of 25°, it appears that the reaction control system may be
required to provide artificial stabilization in the yaw direction. As an alter-
native the vehicle could be pitched to 25° just prior to initiating the unfolding
procedure. In any event, the unfolding process is not a lengthy one and a #
momentary instability should not preciude satisfactory operation.

P

Aircraft Configuration

Typical aerodynamic characteristics as a function of angle of attack for
subsonic, transonic, and supersonic Mach numbers are illustrated in figures 15,
16, and 17. Figure 15 contains results for the aircraft configuration, previ-
ously shown in figure 3. Figures 16 and 17 contain data for the basic model
shown 1n figure 5 with the 9% cone nose, and with the wing tips undeflected. For
angles of attack up to 8° s, which is well beyond that for maximum lift-drag ratio,
the 1ift and moment coefficients are essentially linear. However, the moment
curves appear to break in the unstable direction above an angle of attack of 7°
at subsonic and transonic speeds. It may be noted from figure 15 that the air- .
craft configuration achieves a lift-drag ratio of about 10 at low subsonic speed
at an angle of attack of about 1°.

The effects of Mach number on 1ift- and moment-curve slope, minimum drag,
and maximum 1ift-drag ratio are shown in figure 18. Data are included for all
three nose shapes, again with the wing tips undeflected.

The hemispherical nose shape was used to represent the full-scale
configuration with the fairing retained over the engine nose inlet. Thig fairing
could be retained after atmosphere entry until the vehicle speed was reduced to a
Mach number less than 2 in order to prevent a "buzz" phenomenon from occurring in
the inlet at higher speeds. The 39.5° nose cone is assumed to represent the con-
figuration with blocked flow at the inlet with complete spillage, and is assumed
to represent the full-gcale configuration until the engines were started. It was
impractical to simulate the nose inlet on the small models. The 9° nose cone is
considered to be more nearly representative of the full-scale vehicle because i1t
was estimated to have the same drag (within 5 percent) as the exposed portion of

the full-scale inlet. Full flow was assumed through the inlet for this i
calculation.
Lift-curve slope, measured at o = O, is presented in figure 18(a) ‘

Theoretical values for wings of moderate aspect ratio at near-sonic speeds
(ref. 5) and for a flat plate at supersonic speeds (ref. 6) are included for
comparison.




The effects of nose shape on minimum drag (fig. 18(c)) are about as expected,
with the 39.5° nose cone causing a large drag increase. The measured drag incre-
ment between the 9° and 39.5° nose cones at a Mach number of 3 was within 5 per-
cent of a drag increment calculated independently from theoretical cone pressures
and estimated skin-friction coefficients.

The variation in drag due to nose shape is reflected in maximum 1lift-drag
ratics. At the design Mach number of 2, it appears possible to realize maximum
lift-drag ratios of about 5.

%

Longitudinal stability.- Deflection of the wing tips about streamwise hinge
lines at supersonic speeds reduces the rearward movement of the aerodynamic center
“and, at the same time, introduces additional vertical stabilizing area. In this
manner drag penalties associlated with excessively large control surfaces and
vertical stabilizing area can be minimized (see ref. 7). However, the deflection
of the wing tips can be expected to have an effect on other aerodynamic character-
istics as well as pitching moment. These effects are shown in figure 19 for tip
deflections of 09, L45°, and 90°. It may be noted from figure 19 that a tip
deflection of 45° has very little effect on lift-curve slope and maximum 1ift-
drag ratio, whereas a tip deflection of 90° reduces the lift-curve slope and
causes a corresponding reduction in maximum lift-drag ratio. The reduction in
static stabilility at supersonic speeds due to wing-tip deflection is indicated in
the variation of moment-curve slope. In order to show these effects on the aero-
dynamic center more directly, this parameter is shown for each tip condition as a
function of Mach number in figure 20. This figure illustrates the important
result that by programming wing tip deflection from subsonic to supersonic speeds,
the rearward travel of the aerodynamic center can be limited to only about 2 per-
" cent of the mean aerodynamic chord up to a Mach number of 2, and about 4 percent
at a Mach number of 3. These results are in essential agreement with reference 7.
Data in figures 19 and 20 showing a slight subsonic unstable moment were obtained
with one of the models modified to accommodate the strain-gage balance. Data
obtained with the model shown in figure 3 without modification to accept a balance
do not indicate a longitudinal instability at a Mach number of 0.2.

Lateral stability.- The supersonic lateral stability derivatives evaluated
at o = 00 are presented in figure 21. Data for the body alone, and for the body
and wing combination without the vertical stabilizers are also included. The
addition of the vertical stabilizers provides a stabilizing yawing moment.
Deflecting the tips 90° essentially doubles the stability coefficient in the yaw
direction.

CONCLUDING REMARKS

The results of the study indicate that the aerodynamics of the vehicle pose
no problems that would preclude the satisfactory operation of the vehicle. Fold-
. ing the wings provided a suitably compact and blunt configuration for atmosphere
entry, with a maximum lift-drag ratioc less than 1.5, and an angle of trim of
about 40°. The favorable interference effect would permit the aircraft configura-
tion to achieve a lift-drag ratio of about 5 at a Mach number of 2, and a maximum
lift-drag ratio of about 10 at a Mach number of 0.2.




The use of wing-tip droop provided satisfactory control of the static margin
from subsonic to supersonic speeds.

Ames Research Center
National Aeronautics and Space Administration
Moffett Field, Calif., June 27, 1962
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APPENDIX

SELECTION OF STUDY CONFIGURATION

Prior to the present wind-tunnel investigation, a study was made to define a
vehicle complying with the requirements outlined in the Introduction of this
report (see also ref. 1). It should be noted at the outset, however, that the
conflguratlon selected in the present study represents only one example of this
type of vehicle. A résumé of the considerations that went into the selection of
thls particular configuration, which is shown in figures 1 to 4, is included in
“this appendix for the interested reader. Both the selection of geometry and a
simple weight and performance analysis are discussed.

SELECTION OF GEOMETRY

The geometry of the present configuration was determined by the three
requirements noted earlier; namely, it had to be (1) a compact launch configura-
tion compatible with booster rockets, (2) a relatively blunt low lift-drag ratio
entry configuration, and (3) an efficient powered-cruise vehicle. A configuration

_satisfying the second of these requirements will almost automatically satisfy the

. first. For this reason, no further attention will be given to the launch phase
of flight other than to note that the present configuration with its wings folded
is indeed a compact launch configuration as is illustrated in figure 4. The

. second two requirements are those which, in the main, dictate the configuration
geometry.

Entry Requirements

The entry configuration was designed to have a lift-drag ratio between 0.5
and 1.5. The lower limit was selected so that the vehicle would have suitable
entry decelerations and range control. The upper limit was selected to limit the
entry heat loads to levels compatbtible with the use of an ablation heat shield
(refs. 8 and 9). To satisfy this condition in part, the entry vehicle was
designed to trim at about 40° angle of attack. This relatively large trim angle
increases the bluntness of the vehicle for better heat dissipation (ref. 10).

The desired trim angle and adequate longitudinal stability were obtained by the
"use of a fuselage with a blunted conical forebody and with an afterbody boattailed
into an elliptic section (refs. 4 and 11). The lift-drag ratio and the center-of-
- pressure locations as functions of angle of attack for hypersonic Mach numbers
*are shown in figures 22 and 23. The inherent longitudinal stability indicated by
the rearward travel of the center of pressure as angle of attack increases is a
. direct result of the rather severe boattailing of the configuration. For the
agssumed center-of-gravity location, trim is obtained at the desired angle of
attack. With entry at this attitude the folded wings are stowed in the shadowed
region above the body, and the wings are thus in a region of relatively low




heating. Recognition was given to the advantages of closing the wings so that

the leading edges Jjoined along a line from the apex of the body. This arrange-
ment minimized the size of the entry fairings and also provided structural rigid-
ity. After the period of high heating, the wings are rotated 135° about a skewed
hinge line. The unfolding should occur at a point where the dynamic pressure is
low. If the altitude is high, a reasonable increment in range is obtained as the
vehicle glides to its operational altitude. In figure 24, equilibrium glide
trajectories are presented for a range of values of the parameter W/CLS repre-
sentative of the entry configuration. The curve for W/CLS of 200 pounds per
square foot intersects an altitude of 120,000 feet at a Mach number of 5 which *
is a suitable condition to initiate the unfolding process. Presently available
engines will not start at this condition, of course, and the vehicle may be
required to glide to an altitude between 20,000 and 30,000 feet and to be at a b
subsonic Mach number before the cruise engines can be started. With the addition
of auxiliary starting equipment, however, windmilling starts could be accomplished
at an altitude of 60,000 feet and at Mach numbers between 1 and 2.

Cruise Requirements

With the wings unfolded, and with the nose fairing over the inlet Jjettisoned,
the cruise configuration is obtained. For cruise flight, aerodynamic efficiency
is a prime consideration and a maximum lift-to-drag ratio of at least 5 was taken
as a requirement for the present configuration. The achievement of a lift-drag
ratio of 5 required that a reasonably high fineness ratio fuselage be used and
that meximum advantage be taken of favorable lift interference effects. The 9°
semicone fuselage represents a reasonable compromise between the minimum 1ift- -
drag ratio acceptable for the crulse configuration and the maximum 1ift-drag
ratio acceptable for the entry configuration. Favorable 1lift interference (see
refs. 12, 13, 14, and 15) results from the interaction of the pressure fields on
the semicone body and the lower surface of the wing. At each supersonic Mach
number there is a point on the body beyond which the pressure field generated by
the body does not interact with the pressure field of the wing, and hence, has
no further effect on the 1ift characteristics. At this point on the body for the
design Mach number, the boattailing of the lower surface was begun. The boat-
tailing, as noted previocusly, is useful in the attainment of the desired entry
trim angle, and also provides the cruise configuration with an incremental
pitching moment that reduces the trim-drag penalty. The upper surface of the
fuselage was severely contoured to minimize base area, thus reducing base drag.
Care was taken in locating the canopy in order that its pressure influence on the
wing would not adversely affect drag (ref. 16).

A desire to 1limit the over-all length of the fuselage to about 30 feet led
to the use of four small engines rather than a single large one. The engines .
selected are about 9 feet long and weigh about 500 pounds each. The sea-level &
thrust rating of the four engines is about 14,000 pounds; thus a high thrust-to-
welght ratio suitable for short field takeoffs and, with thrust reversal, landings
is provided. The maximum Mach number of the engines ig 2 and this dictated the )
inlet geometry.
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The basically triangular wing plan form was faired smoothly to the nose
inlet (ref. 17). The wing trailing edge was swept slightly to encourage a more
rearward location of the center of pressure without unduly lengthening the over-
all configuration. An added advantage results from a slightly more rearward
location of the directional control and stabilizing surfaces. Additional direc-
tional stability at supersonic speeds was obtained from wing-tip droop which was
also used to minimize the travel of the aerodynamic center from subsonic to
supersonic speeds (refs. 7 and 18).

-
2

WEIGHT AND PERFORMANCE ANALYSIS

With the geometry of the configuration selected, a simple estimate of the
weight was made. In addition, various internal arrangements of the fuselage were
considered in order to determine that the center of gravity could be located to
provide a small static margin throughout the operating Mach number range. Two of
the arrangements are shown in figures 25 and 26. The vehicle arrangement shown
in figure 25 is a high-performasnce configuration with four engines and 6000 pounds
of fuel. This vehiecle is equipped to perform some type of military mission with
the result that there is no space or weight allowance for material that does not
pertain to the execution of the military mission. Figure 26 presents an alternate
arrangement with a single engine, 1000 pounds of fuel, and cargo or passenger
space. This latter configuration would have a payload capability of 7200 pounds.
The weight breakdown for these two configurations is shown in figures 25 and 26.
The following table itemizes some of the pertinent weights.

o Military version, | Cargo version,
Ttem 1b 15
Launch weight 20,000 20,000
| Entry weight 19,500 19,500
Cruise weight full 16,500 16,500
Cruise weight empty 10,500 8,300

For these estimates, the structural weight was taken as 27 percent of the
gross weight. This ratio is considered suitable 'for a supersonic aircraft with a
largely steel structure. It should be noted that supersonic transport and mili-
tary aircraft currently under consideration will be constructed extensively of
steel to maintain a safe stress limit at elevated temperatures. The weight
needed for thermal protection during entry was estimated to be 2000 pounds or
10 percent of the launch weight. The calculations which led to this weight were
based on the use of Teflon as an ablative material and included the material
needed to insulate the vehicle from the convective heat transfer not blocked by
the ablation process. No attempt was made to optimize the means by which adequate
‘thermal protection could be provided; however, some other method such as film
cooling utilizing the fuel supply could possibly also provide thermal protection.
As noted earlier, each of the four engines was taken to weigh 500 pounds. An
allowance of 6000 pounds was made for fuel. An additional allowance of 1500
pounds was made for retrorockets, reaction controls, and fairings. This latter
weight as well as all the thermal protection was assumed to be jettisoned for
cruise operation.

11



The flight operation envelope for the military version of the vehicle is
shown in figure 27. The performance is based on current engine thrust character-
isties, including the standard aircraft industry association inlet losses and on
calculated values of lift-drag ratio. From these estimates, and with 6000 pounds
of fuel when reaching the operational altitude, the vehicle would have a radius of
action of 400 miles at a Mach number of 2 with 12 minutes of flight time. Simi-
larly at a Mach number of 0.8, a radius of action of 800 miles providing 1 hour
and 28 minutes of flight time would be obtainable.

4

12




13.

10.

11.

12.

REFERENCES

Eggers, Alfred J., Jr., and Wong, Thomas J.: Motion and Heating of Lifting
Vehicles During Atmosphere Entry. ARS Journal, vol. 31, no. 10, Oct. 1961,
pp. 136L4-1375.

Spiegel, Joseph M., and Lawrence, Leslie F.: A Description of the Ames
2- by 2-Foot Transonic Wind Tumnel and Preliminary Evaluation of Wall |
Interference. NACA RM A55I21, 1956.

Eggers, A. J., Jr., and Nothwang, George J.: The Ames 10- by 1lh-Inch Super-
sonic Wind Tunnel. NACA TN 3095, 195k4.

McDevitt, John B., and Rakich, John V.: The Aerodynamic Characteristics of
Several Thick Delta Wings at Mach Numbers to 6 and Angles of Attack to 50°.
NASA ™ X-162, 1960.

Jones, Robert T.: DProperties of Low-Aspect-Ratio Pointed Wings at Speeds
Below and Above the Speed of Sound. NACA Rep. 835, 1946. (Formerly
NACA TN 1032)

Staff of the Ames 1- by 3-Foot Supersonic Wind-Tunnel Section: Notes and
Tables for Use in the Analysis of Supersonic Flow. NACA TN 1428, 1947T.

Peterson, Victor L.: The Effects of Streamwise-Deflected Wing Tips on the
Aerodynamic Characteristics of an Aspect-Ratio-2 Triangular Wing, Body, and
Tail Combination. NASA MEMO 5-18-59A, 1959.

Eggers, Alfred J., Jr., and Wong, Thomas J.: Reentry and Recovery of Near-
Earth Satellites, With Particular Attention to a Manned Vehicle. NASA
MEMO 10-2-58A, 1958.

‘Allen, H. Julian, and Eggers, A. J., Jr.: A Study of the Motion and Aero-

dynamic Heating of Missiles Entering the Earth's Atmosphere at High
Supersonic Speeds. NACA TN LOk7, 1957.

Reller, John O., Jr.: Heat Transfer to Blunt Axially Symmetric Bodies.
NASA ™ X-391, 1960.

Rakich, John V.: OSupersonic Aerodynamic Performance and Static-Stability
Characteristics of Two Blunt-Nosed, Modified 13° Half-Cone Configurations.
NASA ™ X-375, 1960.

Eggers, A. J., Jr., and Syvertson, Clarence A.: Alrcraft Configurations
Developing High Lift-Drag Ratios at High Supersonic Speeds. NACA RM A55105,

1956.
Syvertson, Clarence A., Wong, Thomas J., and Gloria, Hermilo R.: Additional

Experiments With Flat-Top Wing-Body Combinations at High Supersonic Speeds.
NACA RM A56I11, 1957.

13




1k,

15.

16.

17.

18.

1k

Eggers, A. J., Jr.: Bome Considerations of Aircraft Configurations Suiltable
for Long-Range Hypersonic Flight. Colston Papers, Proceedings of the
Eleventh Symposium of the Colston Research Society held in the University
of Bristol, April 6-8, 1959.

Migotsky, Eugene, and Adams, Gaynor J.: Some Properties of Wing and Half-
Body Arrangements at Supersonic Speeds. NACA RM AS5TELS, 1957.

Dennis, David H., and Petersen, Richard H.: Aerodynamic Performance and
Static Stability at Mach Numbers Up to 5 of Two Alrplane Configurations E
With Favorable Lift Interference. NASA MEMO 1~-8-594, 1959.

Selff, Alvin, and Allen, H. Julian: BSome Aspects of the Design of Hypersonic#
Boost-Glide Aircraft. NACA RM A55E26, 1955.

Petersen, Richard H.: The Effects of Wing-Tip Droop on the Aerodynamic
Characteristics of a Delta-Wing Aircraft at Supersonic Speeds. NASA
™ X-363, 1960.

¥




5 PR N £,

i
o ¥ @t

TABLE I.-LONGITUDINAIL AERODYNAMIC CHARACTERISTICS FOR THE AIRCRAFT CONFIGURATION; QW = 0°
"(a) Body Alone, 9° Nose

M,= 3.0 M, = 4.0 M,=5.0
2 C, cp c, L/D dgg L, Cp c, L/D dgg Cy, Cy C L/D
~4.1 [~0.020 |0.011 }O.,0048 | -1.86 | -4, 1 | -0.01k|0.009 |o0,0027 | -L.64 |-bh,0 | -0.012 |0.008 [0.0003 | -1.52
~3.0 - 014 | .0L0 L0051 | -1.43 | -3.0 -.009 | .008 .0033 | -1.19 | -3.0 -.007 | .00T7 . 0010 -.92
-2.0 -.009 | .009 . 0057 -.94% | 2,0 -.005 | .008 . ooko -.63 |-2.0 =002 | 007 . 0025 -3k
-1.0 -.003 | .009 . 0064 -.35 | -L.0 .001 | .00T7 . 00k5 .09 | ~Ll.0 .00k | Lo007 . 002k .51
.1 .00k | 009 . 0071 .39 .1 .006 | .007 . 0050 .19 0 .008 | .o07 . 003k 1.16
1.1 .00 | .010 . 0076 1.06 1.1 LO0lL | 008 . 0055 1.6 1.0 .01 | 008 . 0036 1.82
2,1 LO0l7 | .0L0 . 0080 1.65 2.1 LOLT | .009 . 0059 2.00 2,1 .018 [ .o008 . 0051 2.19
3.1 L0224 | 011 . 0086 2.1h 3.1 .023 | .009 . 0063 2.43 3.1 .023 | .009 . 0059 2.5L
L2 .030 | (o012 . 0095 2.48 42 .028 | .010 . 0072 2.72 ko1 .029 | 011 . 0064 2.72
5.2 .038 | o1k . 0098 2.73 5.2 .035 | .012 . 0076 2.91 5.1 .03k | 012 . 0062 2.90
6.2 L0b6 | 016 .0L05 2,88 6.2 LOb1 | oLk . 0084 2.98 6.1 .039 | .01k . 0073 2.89
7.3 .053 | .018 L0111 2.95 7.3 .ok | 016 . 0091 2.99 7.1 Lo 1 L015 .0082 2.88
8.3 L06L | L0221 . 0120 2.96 8.3 L0531 .018 . 0099 2,96 8.1 .0k | .018 . 0090 2.79
9.3 .068 | .023 .0128 2.92 9.3 L0581 .020 . 0108 2.89 9.1 .054 | L 020 . 0099 2,71
10. 4 076 | L026 L0135 2.86 | 10. 4 .06k [ 023 .0L16 2.80 |10.2 .059 | .023 . 0103 2.62
1.4 .082 1 .030 Robie 2.76 11.2 L06h 1,025 L0113 2,52
M_=0.60 M, = 0,80 M_=0.90
-ho1 -.050 | .o112] .0125 | b k2 [ b1 -.052 1 0104 | 0128 | -5.00 |=4.1 -.056 ] .0118 | 0145 | -h.73
-2.0 ~.035 [ .0093 | .0134 | -3.76 | -2.1 -.037 | 0085 .0139 | kb1 }-2.1 -0kl [ L0095 0157 { -k.32
0 -~.020 | .0080 | .0L43 | -2.51 o] -.022 | .0072 | 0147 | -2.98 ¢] -.02h | .0082 | .016k | -2,93
2.0 -.003 | .0077 | .0158 -.h5 2,1 -.005 | .0070 ] .0165 -.65 2,1 -.006 | .007T | .OLTh -.T8
41 .013 | .0086| .oL75 1.h9 41 .otk | .o0ot8 | .oL7k 1.83 b1 L0l | .0086 | 0183 L.61
6.1 .032 1 .0L05] ,0185 3.07 6.2 .034 | .0097 | .OLOL 3,45 6.2 .033 | .00k | 0197 3.19
8.2 .050 | .0137{ .0209 3.67 8.3 L053 | .0131 | .0210 b4, ol 8.3 .05k | oLkl | L0216 3.82
M, = 1.00 M, = 1.10 M, =1.30
-2 -, 072 | L0186 .o02k5 | -3.88 | k.2 -.068 | .0203 | .0246 | -3.37 |=bk1 -.057 1 .0192 | .o0217 | 2,98
-2.1 - 055 | 0158 | .02k2 | -3.46 | -2.1 - 05L | 0175 .02kl | -2,92 }-2,1 -.04L | L0168 | .0212 | -2.k2
0 -.036 | .0L37{ ,0237 | -2.62 0 -.033 ) .0157 | .0237 | -2.10 o} -.023 | .0155{ .0211 | -1.50
2.1 ~.01h | L0128 .0232 [ -1.10 2.1 -,013 | .0152{ ,0232 -.84 2.1 -, 00k ,0L53 | .0210 -.29
41 .007 | .0L30( .0226 .5k 4.2 .009 | .0L57 | .0227 .55 Lo L026 | L0163 ) L0206 .98
6.2 .030 | 0151 | .0221 1.99 6.3 .030 | .018L1 | .0226 1.66 6.3 .037 | .0187 | 0210 1.96
8.3 Losh | L0187 .0223 2.89 8.1 L0521 .0218 | ,0230 2.h0 8.4 L058 | L0226 | L0217 2,55
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s TABLE I.-LONGITUDINAL AERODYNAMIC CHARACTERISTICS FOR THE ATRCRAFT CONFIGURATION - Continued
o (b) Complete Model, 39.5° Nose, 64 = O°

M, =3.0 er:ll.o M =50
agg c, Cy C, /D dgzg c, Cy C, /D dgg o Cpy c, /D
4,2 | -0,072 10,030 | 0,0196 | -2.39 |-b4,1 | -0.049 {0.023 | 0.0154 | -2,08 |-k, 1 | -0.039 | 0,024 | 0,0117 |-1.62
-3.1 -.0k6 | 027 L0165 | -L.67 |-3.1 -.030 | .o021 L0130 | -L.k1 [ -3.0 -.023{ .022 L0102 | -1.04
-2.0 -.0i7 | 026 L0115 -.66 |-2,0 -.011 ] .020 .00k | -.55 [-2.0 -.006 | .022 L0081 | -.28
-.9 010 | .0e5 . 0078 .33 - L0017 | 020 . 0078 .35 |-L0 L009 | .021 , 0065 ]
.2 L0381 .026 . 0051 147 .1 .026 [ .020 . 0048 1.30 .1 L0261 022 L0048 | 1,17
1.2 L06L | 026 L0017 | 2.33 L2 LOhs | 021 0022 | 2,11 .6 L0341} o022 L0039 | L.51
2,3 .087 | .029 | -.0016 3.03 1.8 L055 | .oe2 . 0008 2,47 L1 o2 o023 L0030 | 1.81
3.h L1151 .03k | -.00k5 3,40 2.3 .06k | ,023 | -, 000k 2,7k 1.6 L0501 024 ,002k | 2,08
L5 .1k | .038 | -,0070 3.67 3.4 L0831 .026 | -,0026 3.15 2.1 L0537 .025 L001k | 2,32
5.6 L1621 .ok2 | -.0L20 3.88 3.9 L097 | .028 [ -.0058 3.4 2.6 L0661 026 | -,0002 | 2.54
6.6 .185 | .ou8 | -,0152 | 3.86 | Lk .105 | .030 | -.0072 | 3.52 | 3.2 L075 | .026 |-.001k | 2,87
7.7 .208 | .055 | -.0185 3.78 5.0 .113 | ,032 | -.0085 3.58 b2 L0901 .029 |[-,0032 3.08
8.2 .220 ] .059 | -.0202 3.73 5.5 .123 | .03% | -.0097 | 3.61 5.2 .106 | .033 | -~.0054 | 3,22
8.8 L2291 L063 | -.0213 3.65 6.1 L131 ) .036 | -.0107 3.62 | 6.2 .122| ,037 {~-.0078 | 3.27
9.3 2ho | L06T7 | -.0221 3.58 6.6 .1%0 | .039 | -.0115 3.60 | 7.3 .139| .ok3 | -,01071 3.25
9.8 .250 | LOTL | -.0236 3.51 T.1 .150 | .ob2 | -.0127 3.58 7.5 L3 Lobk | -, 0008 | 3.27
10.4 262 ) 076 | -.0252 3.43 1.7 L1591 .ok5 | -,01k0 3,54 7.8 LB Lok |-, 0117 | 3.26
10.9 2721 081 3.34 8.2 167 | 048 | -, 014k 3.k49 8.3 .156 | .08 |-,0129 | 3.22
11.5 .284 | .087 | -.0259 3.27 | 8.7 L1761 .051 | -.0155 3.43 8.8 L1641 ,051 | -.0139 | 3.18
12.0 294 | ,092 | -.0270 3.19 9.3 L186 | .055 | ~-,0168 3.37 9.1 L1681 .053 ) -.0LhS | 3.15

9.8 .192 | ,058 | -.0167 3.31
10, 4 .201 | 062 | -.0LT9 3.25

M= 0,60 = 0,80 M= 0.90
-2.1 | -.096 | .0L79 | .0249 |-5.36 |-h6& | ~-.223 | .0306[ .0330 | -7.30 {-b.7 | -.254 | ,0363| .0487 |-6.98
.1 -.007 | .OLhT | .o02u7 - 48 |22 -.112 | .0189| .0309 | ~-5.93 |-2.3 -.131 | .0215 | ,okot |-6.09
2,2 LO078 | .OL7L | .0267 4,58 .1 -.012 | .0150| .0278 -.80 .1 -.026 | 0161 ) ,0339 {-1.60
4. b L170 | .0257 | .0278 6.60 2,4 .080 | .0L73| .0285 4, 59 2.4 ,083 | .0185 | .0316 | 450
6.7 262} .oki2 ! ,0333 | 6.36 %4 L185 ) L0277 L0201 | 6.68 %8 L195 | L0296 | .0292 | 6.59
8.9 .358 | L0647 | 0375 5.52 7.1 L2091 | .OWG6 | 0320 6.2k 7.3 .306 | .0506| .0334 | 6.0k
9, b .387 | .o73k| .0386 5.26 9.6 L3851 .o75k | .obT2 | 5.10

M= 1.00 = 1.10 M= 1.30
-4, T ~.258 | .obok | L0703 |[-5,22 {-hT -.237 | 0486 ,0661 | -L.87 |-k 6 -.173 | .osh3 ) ,okol |-3.89
-2,3 -.1h5 | L0345 1 L0653 |-k, 20 |-2.2 -.116 | .0350( .0575 | -3.3L |-2.1 | -.062 { .033hk| ,0303 |-1.84
W1 -0kl | ,0270 | .0560 |-1.52 .2 -.006 | .0209| .obTT -.20 .3 LOML | L0312 0227 | 1.29
2,6 LO75 | .0287 | 0514 [ 2,59 2.7 .105 | .0335| .0370 | 3.12 | a7 .138 | L0362 | .0126 { 3.81
5.0 L2001 ] .0k05 | ,OML6 4,95 5.1 .227 | 0470 . 0259 4,83 5.1 2kl | L0502 | ,0039 [ 480
T.5 . 0307 7.6 . 0300 7.6 .309 | L0662 | .0205 | k.66

9.7 L3731 .0668 | .04E3 5.58 9.8 .357 | 0680 .0ko05 5.24 9.8 . 0349
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TABLE I.-LONGITUDINAL AERODYNAMIC CHARACTERISTICS FOR THE ATRCRAFT CONFIGURATION _ Continued
(c) Complete Model, 9° Nose, 64 = O°

M=3.0 M=ko M= 5.0
agg cr, Cy Cy L/D dgg ¢, Cp Cp /D agg c, ¢y Sy /D
-L,2 | -0,065 | 0,020 -3.2% | -h,2 [ -0,048 |0,015 -3,22 | ~k1 | -0,051 {0,016 {0.0073 | -3.18
-3.2 -.056 | .018 ]0,0099 -3.07 |-3.1 -0 | 015 -2,76 |-3.1 -.037| .01k | ,00TL | -2.62
-2,1 -.03L] .o017 -1.88 |-2.1 -.025 | .013 [0.0077 | -1,91 [-2.0 -.021| .013 | ,0059 | -1.60
-1.0 -,002 | .015 | .005L - L 1 -1.0 -.006 | .012 . 0056 b5 |10 | -,00k| ,012 | .0043 -.30
.1 L027 | .06 | .0026 172 .1 LO0L7 | .012 . 0025 .38 | o L0166 | ,013 | .0016 1.26
1.2 .osk | o017 | .0003 3.19 1,2 L0371 | .013 . 0003 277 | L1l .031] .013 | .00Lk | 2,32
2.3 L0821 ,019 |-.0024 h27 2.3 .057 | .o15 |-.0018 3.8% 2.1 .08 | ,015 |-.0003 3.2k
3.h .109 | .023 |-.00k5 L6 | 3.3 LOTT | o017 | -.0037 | W4k | 3.1 .065 | ,0LT |-.0019 | 3.80
b5 .136 | .o027 |-.0072 bor | kk L097 | Loz |-.005k | 471 | kB2 .082| ,020 |-.0038 | ko9
5.6 .166 | .034 [-,0105 4,96 5.5 .120 | .025 | -.0076 b 75 5.2 .102 | L, 024k |-.0058 4, 23
6.7 .192 | .oko {-.0125 4,78 6.6 .1h0 | .030 | -.0092 4,60 6.2 .120 | ,029 |-,0075 kot
7.8 .212 | ,ob7 [-.013k bsk | .7 L1611 .037 |-.0107T | kLo | 7.3 L1371 .03k |-.0086 | 408
8.9 .23 | .055 |-.015h4 L, 28 8.8 .180 | .ob3 | -.0117 h16 8.3 .156 | . 0ko |-.0106 3.92
9.9 2601 ,065 [-.0159 hoo2 9.9 L199 | .051 | -.0109 3.91
11.0 276 | .o13 [-.0173 3.79
12,1 300 [ .084 [-,0192 3.55

M = 0.60 M= 0.80 M = 0,90
=h -.195 | .0254} ,02k0 -T.66 | -b.6 -.223 | .0287] .0332 | -7.79 |-b.T ~.256 | .034T| .0508 | -7.37
-2.1 -, 00k | .0156| .0246 6.0k |22 -,112 | .0163| .0308 | -6.8% |-2.3 -.135 | .0197| .okk2 | -6.85
o] -.008 | .0128| .o02k1 -.59 .1 -.01L | .o0127| .0275 -.87 .1 -.025 | .0140| .0358 | -1.80
2,2 .078 | .0152| .0260 5.14 | 2.4 L0831 .0155| .0278 5.35 2,5 . 085 0168| .0328 5.0k
by LL7h | L024h| L0283 7.12 b7 .188 | L0261 .0283 T.21 4.8 L1194 | L0278} L0311 6.97
6.7 .266 | .0ko03| .0329 6.61 T.1 .296 .oks52 | . 0308 6.53 7.3 .309 | .ok92| .0332 6.28
8.9 .366 | .06LkT| .0385 5.66 9.4 .398 | .o731| .0376 5, bk 9.7 .381 . 0551 5.62

M= 1.00 M= 1,10 M=1.30
=b7 -.259 | .0k65) 0718 -5.56 |-b.6 -.238 | .ok61] .0700 | -5.16 |-k.5 -.170 | .0385| .0k13 | -k ko
-2.2 -.145 | .0315| .0667 -4,58 [-2.2 - 117 .0321| .060L | -3.6k |-2.1 -.061 | .0279| .0313 | -2.17 ]
.1 -.0k0 | .0255| .0590 -1.58 .3 -.002 | .0276| .ok8L | -.07 .3 L0431 Lo0257| L0223 1.69 ;
2,6 LOTT| .0273{ .0522 2.83 2.7 .107 | .0315} .0372 3.38 2.7 .141 | ,0316( .0132 bohh
5.0 .208 | .okol| ,0hOS 5.17 5.1 .230 | .ob55 | .0258 5. 04 5.2 L2451 Lok6L| . 0043 5.3L
1.5 .33 | .o06k2{ 029k 5.2h 1.6 .325 | .0634| .0335 5.13 T.6 . 305 . 0248
9.7 .372 L0436 5.03 | 9.7 . 0392 9.7 . 0348
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B TABLE I.-LONGITUDINAL AERODYNAMIC CHARACTERISTICS FOR THE AIRCRAFT CONFIGURATION ~ Continued.
(4) Complete Model, Semi-hemisphere Nose, 04 = 0°

M_ = 3.0 M =h0 M =50
L] o0 [+]
o c o C 1/D a c o c 1/D o o c C L/D
deg L D m deg L D m deg L D m
4,2 | -0.077 lo.026 | 0.020% | -2.90 | -4.2 | -0.056| 0.022 | 0.0170 | -2.52 | -4.,1 | -0,0k9 {0.023 | 0.0173 }-2.16
-3.1 ~.053 [ .02k L0175 | -2.22 | -3.1 -.038] .o20 .ok | -1.90 | -3.0 -.033 | .21 L0156 |-1.58
-2.0 -.027 | .022 .01kl | -1.19 | 2.0 -.OL7| .019 . 0088 -.92 | -2.0 -0k | 020 L0078 | -.70
-1.0 .005 | .0R2 . 0053 .23 | -1.0 .02} .018 . 0060 .09 | -1.0 .02 | 020 . 0061 .08
.1 .032 | .01 L0025 1.L48 .1 L0221 .018 . 006 1.22 4] .08 | .20 . O0k1 .88
1.2 .057 | .023 | -.0008 2,51 1.2 Lokl .o | -.o00k 2.1k 1.1 .03k | Lo21 LO0LT | 1.62
2.3 .093 3.66 2.3 L0591 .ce1 | -.0031 2.86 2.1 .050 | 023 | -.0003 | 2.19
3.k ,109 | .025 | -.007h 3.3 L077T| .023 | -.005k 3.35 2.9 L06L | .02k | ~.0018 | 2.52
L.s 132 1,033 | -.0100 k.00 bob L0991 .027 | -.0090 3.67 3.1 L066 | .O2h | -,0026 | 2.72
5.5 .155 | .038 | -.0127 L. o7 5.5 .117| .031 | -.0L1k 3.76 .2 L081 | o217 | -.oou8 | 2.97
6.6 ,180 | .obs | -.0159 4. ok 6.6 L136] .036 | -.0138 3.75 5.2 L097 | .031 | ~.0067 | 3.1k
7.7 .205 | .052 | -.0185 3.93 7.6 L5k Lok2 | -.0155 3.68 6.2 ,113 | .035 | ~.0090 | 3.22
8.8 227 | .060 | -.0R205 3.78 8.2 L163] .05 | -.0166 3.62 7.2 .129 | .039 | -.0111 | 3.26
9.9 249 | .069 | -.0230 3.61 8.7 L1731 L0488 | - 0171 3.57 7.8 L137 | .Ok2 | -,012L | 3.25
10.9 212 | o719 | -.0232 3.2 9.3 .182( .o052 | -.0181 3.h49 8.3 L1b6 | L Ou5 | -.0136 | 3.22
12.0 .293 | .090 | -.0262 3.25 9.8 .190] .055 | -.0180 3.2 8.8 .155 | .ok9 | -.01k9 | 3.18
23.9 L3490 | .260 | -.0550 1.88 | 10.3 .1981 .059 | -.0186 3.3% 9.3 .163 | .052 | -.0161 | 3.14
24.9 .395 | .311 1.27
26.0 .526 | .289 | -.0576 1.82
27.1 540 | 290 | -.0573 1.86
28,1 L5354 1,292 | -.0557 1.89
29.2 569 | .295 { -.0532 1.92
30.2 .584 | .299 | -.0543 1.95
31.3 .592 | .310 [ -.0226 1.90
2.k .605 | .310 | -.0202 1.9k
33.k 620 | .316 | -.0202 1.96
3h.5 643 | 320 | -.oh1T 2,00
35.5 659 | .326 | -.0hoh 2.01
36.6 678 | .333 | -.0503 2.03
37.6 .700 | .3k2 | -.078k 2.0k
38.1 .707 | .353 | -.075% 2.00
39.6 .800 | .363 | -.1852 2.20
ko.2 L8121} .371 | -.1983 2.18
Lko.7 .819 | .319 | -.2087 2.16
h1.2 .831 | .390 | -.218k 2.12
b7 .837 } .03 | -.2327 2.07
hi.g .839 | .ko7 | -.2355 2.06
k2.2 .837 | .410 | -.2351 2.0k
h2.h .838 | . bk | -.2377 2.02
o7 .837 | .118 | -.2355 2.00
ha.9 .836 [ 423 | -.2359 1.97
k3.2 .830 | .ka27 | -.2315 1.94
b7 .83 | .512 | -.2h10 1.63
45.8 .830 | .527 | -.2k10 1.57
46.8 .829 | .5kl | -.2482 1.53
b7.8 .831 | .560 | -.2548 1.48
48.8 .8h3 | .582 | -.2683 1.hh
49.8 .836 | .597 | -.2705 1.40
50.8 .829 | .612 | -.2726 1.35
51.8 L824 .62k | -.2769 1.32
=y ®,
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TABLE I.-LONGITUDINAL ABRODYNAMIC CHARACTERISTICS FOR THE ATIRCRAFT CONFI&URATISN - Continued
(d) Complete Model, Semi-hemisphere Nose, Oy = 0° - Concluded

M, = 0.60 M, = 0.80 Mo = 0.90
% o Cy ¢, L/D oZe c ¢ ¢, /D e o, cy c, /D

4,3 | -0.193| 0.0260) 0.0242 | -7.43 | 4.6 | -0.221.] 0.0288 | 0.03k2 | -7.66 | -L.7 | -0.258 | 0.0359] 0.0526| ~7.19
-2.1 ~.095] .06k} .0250 | -5.81 | 2.2 -.11k| .0173| .0318 | -6.58 | -2.3 -.133 0203 .ok32| -6.53
0 -.009| .o134| .oehT -.67 .1 -.010] .0133] .0292 -.73 .1 -.025 oLk8| .0358| -1.66
2.2 Lot} L0156 | .0272 4.0 2.4 L0801 .0157| .03 5.08 2.5 L0821 .0172f .0335( L.T7h
bk L17i) L0ekh | L0288 7.00 b7 .1851 .0261| .0313 7.07 4.8 L192 | L0281} .0324| 6.83
6.7 262 .okor| .o3k1 6.53 T.1 .290| .O452| .0337 6.42 7.3 .305| .0bkg2} .0353] 6.20
8.9 .355| .0630{ .0389 5.64 9.k .3851 .0718| .0395 5.36 9.6 .385 | .ors1l .ow82| s5.12

M = 1.00 M_ = 1,10 M = 1,30

[=<] o ©

kT -.256| .os69| .0713 | -5.45 | k.6 -.2331 .ob72| .0663 ] -4.93 | -k.6 172 ] .okez2| .okak| -bk.OT
-2.3 -.147| .0327| .06TO | -4.48 | -2.2 -.116| .0337| .0588 | -3.45 | -2.1 -.063| .0315| .0318f -2.00
1 .okt o.oeée| L0590 | -1.56 .2 -.005| .0290| .ou82 -.16 .3 LOB1 | L0292} .0R31} 1.39
2.6 L0181 o279 .0507 2.79 2.7 L1051 .0326] .0378 3.22 2.7 L1371 03461 .oLk0) 3.95
5.0 2041 .0h0O} .OM19 5.09 5.1 228 | .os6k| .oe69 h,92 5.2 2h1f . ok87] .0059| k.95
7.5 L3351 .06h5 ) L0297 5.19 7.6 .330] .0671] .0306 k.91 7.6 .309 | .0646| .o225| hL.T9
9.7 L3TT . obkg 6.09 9.8 .359 .0398 5.91 9.8 .337 | .0518] .0352| 6.49
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TABLE I.-LONGITUDINAL AERODYNAMIC CHARACTERISTICS FOR THE AIRCRAFT CONFIGURATION ~ Comtinued
(e) Complete Model, 9° Nose, 64 = L45°

no
(&}

M = 3.0 M_=ho M =5.0
& c, Cy €, L/D d_gg c Cy G, L/D o c ¢ C, /D
-4,2 | -0.07% [0.021 | 0.0107 | -3.52 |-3.1 | ~0.033 [0.01% |o.00k2 | -2.32 |-2.5 |-0.021 {0.023 |0.0023|-1.56
-3.1 -.0kg | . 018 L0087 | -2.70 |[-2.1 -,015 | ,013 L0035 | -1.17 |-2.0 -.01k | 013 L0025 | -1.09
-2.1 -.023 | .016 L0061 | -1.41 [-1.0 L00L | . 012 . 0027 .09 |-1.5 -.003 | .013 |-.0006| -.20
-1.0 .007 | .015 | -.0003 Lb6 .1 .019 | .012 . 0018 1.55 |-L.0 0 .013 . 0022 .03
.1 .037 | .016 | -.0030 2,36 L2 L036 | .013 . 0013 2.68 0 L0L7 | .013 L0012 1.32
1.2 L063 | .017 | -.0053 3.68 2.3 .05k | 015 . 000k 3.54 1.1 L031 | .01k L0010 2.25
2.3 .090 | .019 | -.0076 4 6k 3.3 .072 | .018 | -.0003 L,11 2.1 L0k6 | 015 L0005 | 3.13
3.k L1316 | .023 | -.0068 5,03 3.6 . 089 019 | -.0056 L, 69 2.9 .058 | 01T L0001 | 3.36
45 L1433 | L028 | ~, 0092 5.11 bk L0k | L022 | -.007h k.79
5.6 .169 | .03hk | -.0113 5,01 5.5 .12k | 026 | -.0093 4T3
6.7 .19k | Loko | -.0L36 i, 80 6.6 .139 | .031 | -.0080 4, 49
7.8 .221 | ,0u8 | -, 0LTh 4,55 1.7 .167 | .038 |~-.0L31 4, 37
8.8 245 | 057 | -. 0184 L 28 8.8 L188 | L0453 | -.0136 4,13
9.9 268 | 067 | -.0189 4,01 9.9 .207 | .053 |-.0L39 3.88
11.0 29k [ L0718 | -.0222 3.77 |10.b .218 | .058 | -.0L4B 3.77
12,1 .36 | L089 | -.0238 3,54
M_ = 0.60 M_=0.80 M_=0.90
-h.3 -.382 | 0236 .0179 | -T.7L |-k6 -.208 | L0262 | 0278 | -7.92 |-h.7 ~.2h2 | ,0328 | .0k63 |-T.38
-2.1 -.09L | .o146 | .0230 | -6.21 |-2.2 -.109°| .0157 | .0301L | -6.91 |-2.3 -.135 | L0191 | .0M439 |-T.0L
0 -.008 | .0119| .02L6 -.67 |-2.2 -.109 0156 | .0300 | -6.99 .1 -.031 | .0137 | .0397 |-2.24
2.2 LOTL | .0Lk3| .0302 k97 .1 -.018 | .0121| .0300 | -1.50 2.4 L075 | .0159 | .0381 | 4,68
bk .168 | L0232 .0311 7.2k 2.4 LO7T | .OLk7 | .0328 5.21 4.8 .18k | L0265 | L0390 | 6.96
6.6 .252 | ,0378| .o0kO7 6.65 b7 LL7h | L0240 | L0363 T7.22 7.3 .295 | .OM65 | .ok37 | 6.34
8.9 L3 ) L0611l L ok99 5.67 T.1 .282 | .ok29 | .ohi8 6.57 9.6 .37H | .OTO6 | L0595 | S5.29
9.k .378 | .0691 | .0519 5. 47
M= 1.00 M =110 M = 1.30
-b,6 -.238 | .okk2| .0628 | -5.37 |-h.6 -.216 | .0b3h| .0586 | -L.96 |-L.5 -.156 | .0369 | .0337 |-4.23
-2.2 -.137 | .0311] .0640 | -k.38 |-2.2 -.107 | .0318 | .0557 | -3.35 |-2.1 -.055 | 027k | ,0287 {-2.01
.1 -.039 | .0250! .0595 | -1.55 .2 ~. 006 0276 ohog -.20 .3 LOby | L0256 | L0223 | 1.72
2.6 LOTT | .0271| .0538 2,85 2.7 .105 | .0312 | .OkOh 3.36 2.7 L138 | L0313 | .0153 | 4. 38
5.0 .205 | .0388| .ohb3 5.27 5.1 .22k |, okk6 | L0307 5.02 5.2 .20 | .Ok52 | L0073 | 5.30
7.5 .335 | L0627 .03L7 5. 3% 7.6 .320 | L0625 | ,O3TL 5.12 T.6 .303 | L0585 | .02T6 | S5.17
9.7 .370 9.7 . 350 . ob22 5,48 9.7 .331 .0372 | 7.39
LY . g ™y wy
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TABLE I.-LONGITUDINAL AERODYNAMIC CHARACTERISTICS FOR THE AIRCRAFT CONFIGURATION - Continued
(f) Complete Model, 9° Nose, O = 90°

M= 3.0 M= ko M =5.0
o o o o L/D a o C o L/D o o o c 1/D
de L D m / deg L D m / E deg L D m /
b2 | -0.066 |0.020 | 0.0058 | -3.28 |-3.1 |-0.030 [0.013 |0.0040 |-2.28 [-2.0 | ~0.010 [0.013 |[.0.0011 |-0,7k
-3.1 -.0kL | .018 Lookk | -2.3% | -2.0 -0l | .02 L0029 |-1.13 {-1L.5 -.003 | .0L3 L0011 | -.21
-2.0 LoL7 | 016 .0033 | -1.08 |-1L.0 .003 | .012 . 0020 .2h [-1.0 4,006 | 013 . 000k b3
-1.0 .007 | .015 . 0022 .48 .1 L022 | 012 . 0008 1.83 o .020 | .O13 [0 1.53
.1 .033 | .016 . 0011 2.09 1.2 .oko | .o13 | -.0003 3.0k 1.1 .035 | .0l | -,0005 [ 2,47
1.2 .058 | ,0LT7 . 0003 3.37 2.3 L058 | .015 | -.0013 3.8% 1.6 Lok 1,015 | -.00L0 | 2.90
2.3 L0BL | .020 |-.0003 k15 3.3 LO75 | LOLT | -.0020 4 27 2,1 L05L ] L016 | -.0015 | 3.17
3.4 L1004 |, 023 | -. 000k 4,53 b h L09% | L021 | -.0025 b 37 b2 .101 | ,023 | -.0120 | 4.L6
L5 .126 | .027 | -.0025 b, 72 5.5 .112 | .026 | -.0031 4,38 5.2 .120 | ,027 | -.0L48 | 4. k47
5.5 L1488 | .032 | -.0032 4,66 6.6 .131 | .030 | -.0036 4,28 6.2 L1ho | ,032 |-, 0176 | k.35
6.6 LL7L | .038 | -.00bkL k. 51 7.7 LIMT | L036 | -.0035 b1 7.3 L159 | .038 | -.0202 | 4,22
1.7 .189 | .okhk | -, 00ko 4,31 8.8 L166 | .ok2 § -, 0027 3.91 8.3 b2 1,039 | -.003L | 3.60
8.8 .207 | .050 |-.0036 4,10 9.9 .181 | .o49 [ -.o0017 3.70 8.6 J1h7 | Lol [ -.0033 | 3.57
9.8 .22k | ,058 |-.o00k 3.88 [10.% .192 | .053 | -.00bL 3.61 8.8 L151 | .03 | -,0038 | 3.53
10.9 .27 | .068 | -.0048 3.65
12.0 .268 | .078 |-.0061 3.45
M = 0.60 M= 0.80 M_ = 0.90
-3 -.153 | .0207 | .ow01 | -7.39 |-k.5 ~. 172 | .0227| .016L |-T.60 |-h.6 -.196 | 0270 . 0280 |-7.26
-2,1 -.07T9 | .O1k1 | ,020L | -5.60 |-2.2 -.092 | L0150} .0263 |-6.15 |-2.2 -.111 | Lorte | L0352 |-6.27
0 -.012 | 0123 | L0267 -.97 .1 -,0L7 | .oi2h | 0314 |.1.34 .1 -.029 | ,01hk1 ) .0389 |-2.07
2,2 L064 |, 0Lk5 | L0353 | L4.38 | 2.b 066 | L0148 L0387 | kL9 | 2.k L06h | L0163 | .0k35 | 3.92
by L135 | L0217 | . 0k53 6.24 bt L1h7 | L0230 0483 6.39 4.8 .151 | L0248 | ,0520 | 6.10
6.6 .212 | 0346 | .0585 6.11 7.0 .23% | ,0385| .0995 6.08 7.2 .ehe | . ok12 | Lo6kk | 5.86
8.8 .290 | L0541 | .0T726 5.35 9.3 .310 | .0599.] .0759 5.17 7.2 .2h3 | .ob13| .o6ko | 5.88
9.5 .325 | L0651 o777 | L.99
M= 1.00 M =110 M= 1.30
-4, 6 -.202 | .0392 | .ok12 | -5.16 | b5 -.181 | .039L| .0k29 | -k 62 |-bL.5 -.133 | .03kl 0246 |-3.90
-2,2 -.118 | .0287 | .os48 | -k, 12 | -2.1 -.092 7 ,030L7 .ou80 | -3.04 j-2.1 -0t | L0266 .025h |-1.75
.1 -.035 | ,0250 | .0571 | -L.40 .31 0 L0275 . O4TL .01 .3 L039 | L0262 0245 [ 1.ho
2.6 L065 | L0270 | . 0594 2,41 2.7 .093 | .0309| .0u68 3.02 2.7 .122 | ,0314| .0230 | 3.89
5.0 L7l | L0366 | .0595 L. 66 5.1 .193 | .ok2h | | okET 4,53 5.1 L211 | .0k38 | ,0225 | 4,82
T.h L287 | L0575 | L0557 5.00 7.5 .297 | 0639 | .Oh4T L 6k 7.5 .20k | 06kl | .027L | L.58
9.7 .358 | .0768 | .0k99 L 66 9.7 .337 | 0793 .ob6L b, ok 9.7 .318 { .o754| .0395 | k.21

n
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TABLE I.-~-LONGITUDINAL AFRODYNAMIC CHARACTERISTICS FOR THE AIRCRAFT CONFIGURATION - Concluded
(g) Complete Model, Except No Vertical Stabilizers, 9° Nose, 6y = o°

I\
he)

My = 3.0 My = 4.0 M, = 5.0
doég c, N Cy L/D doég c, o C, L/D d%g . 0 S C, /D
-4,2 1-0.076 {0.020 |0.010L | -3.79 |-k.2 }-0.057 |0,016 |0.0087 | -3.59 |-k.1 |-0.050]0.014 |o0.006k [-3.47
-3.1 -.055 | .O0LT L0L07 | -3.13 {-3.1 -.030 | .013 -2.32 |[-3.1 -.034 | .o13 L0053 | -2, 7L
-2,1 -.029 | .015 .008L | -1.91 |-2.1 -.022| .012 L0068 | -1.79 |[-2.0 -.018 ] .012 L0046 | ~1.55
-1.0 LO0L | .oLk . 0052 .03 |-L.0 -.002 | .oL1 . 0037 .17 |-1.0 -.o002 | .o1L L0030 | -.20
.1 .029 | .015 . 0019 1.96 .1 L018 | .01l . 0020 157 0 .015 | .01l L0019 | 1.3%
1.2 L0536 | .016 | -.0008 3,54 [ 1.2 .037 | .012 [ -.0003 3.06 L1 .032 | o012 L0008 | 2.63
2.3 .082 | .018 | -.0033 k.56 2.3 L056 | .01k | -.0016 4 oh 2.1 048 | o1k | -.0007 | 3.47
3L .108 | .o02L |-.0057 | 5.0% | 3.3 L0761 .o17 | -.0034 | k58 | 3.1 L066 | .016 |-.0019 | 405
4,5 .135 | .026 | -.0085 5.22 b L096 | .020 | -.0054 4,85 4,2 .082 [ .019 |[-.003k | 4 26
5.6 L1641 L032 | -, 0109 5.15 5.5 121,025 | -.0086 4,88 5.2 L1001 023 [-.00b0 | k.24
6.7 .190 | .038 |-.0L30 | k.93 | 6.6 .1lh2 | 030 | -.0105 k71 | 6.2 L118 [ .028 [-.0053 | L4.19
7.7 .21k | .0k6 | -.0Lk9 4,63 7.7 .161 | .03 | -.0L18 b b7 7.3 .135 ) .033 |-.0072 | Lk.09
8.8 .236 | .054 | -.0165 L 34 8.8 L18L | .ok3 | -.0L2k h,21 8.3 .154 | .0kO | -.0087 | 3.90
9.9 .258 | .063 | -.0L70 4. ot 9.9 L1991 .050 | -.0L21 3.96 9.3 .172{ .0k6 [-.0105 | 3.71
11.0 .282 | .otk |-.0188 3.81 10.h L1921 .05k [-.0130 | 3.53
12,1 .305 ] .085 |-.0209 3.58
M_ = 0.60 M_=0.80 M = 0.90
-h3 -.195 | .o252| .o0272 | -7.74 |-b.6 .22k | L0278 .0372 | -8.03 |-k.7 -.259 1 .0345 | ,0569 |~7.50
-2.1 -.098 | .0155 | .0280 | -6.30 |-2.2 ~.116 | .0157| .03kl | -7.36 [-2.3 -.1%0 ) 0192} .ob7T7 |-T.27
¢] -, 01k | .oll7| .0267 | -1L.17 .1 -.020 | .0115| .0306 | -l.72 .1 ~.033 | .0L32 | .0k0O |-2,47
2.2 .o7o | .oL37| .0302 5,11 2.4 . 084 olko | 0280 6.0k 2.4 LO0TO | .0150 | .0391 | L.66
bk L168 | L0227 | L0328 7.h0 b7 .182 ] .o2u6 | .0328 7.40 4,9 L196 | L0272 { .034k | T.20
6.7 .272 | .oko8 | .03k | 6.67 7.1 L300 | o459 | L0320 | 6.54 7.3 .320 1,050k | .0309 | 6.34
8.9 .37 | L0668 | .0ho2 5.59 9.5 .16 o773 | 0356 5.38 9.7 .398 1 .0677 | .0555 | 5.87
M =1.00 M =1.10 M= 1.30
4.6 | -.253] .ok .o728 | -5.72 [-h.6 .222 | .ohok| L0653 | ~5.2k [-hs | _.167| .0365 | .obiT |-h.56
-2,2 -.1k2 0205 | .06TH | -h.80 [-2.2 -.111} .0303| .0582 | -3.66 |-2.1 | -.061 | .0260 | .032L |-2.34
.1 -.0bL | 0230 .0600 | ~1.75 .2 ~.006 | .0259| .0501 | -,2k4 .3 L039 | .02k0 [ .0238 | 1.63
2.6 .0B3 | .0252| .0518 3.28 2.7 .106 0291 | .0380 3.65 2.7 L2138 [ L0292 L0137 | L.T71
5.1 .21k | L0391 | .0376 5.47 5.1 .233 | .okk2 i o2h5 5.28 5.2 L2t [ ouh3 | L0029 | 5.57
7.5 L3hbk | L0635 L0257 | 5.41 | 7.6 .330 | .0633} .0298 | s5.21 | 7.6 .310 | .0606 | .o21k | 5.12
9.8 .382 . Okli5 9.8 . 359 6.46 9.8 .337 . 0360
% ™ 5
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TABLE II.-LATERAL AERODYNAMIC CHARACTERISTICS FOR THE ATRCRAFT CONFIGURATION
"(a) Body Alone, 9° Nose

M = 3.0 M =L M, =5.0
o B C [3] C [3 8
deg deg ¥ n t deg deg CY cn CZ dgg deﬁg CY Cn CZ
0 -ho | -0.0126|-0.0010 [-0.00031 |0.1 | ~k.0 | -0.0121(-0.0005 |-0.00027 {0 -0 | -0.0130[-0. 0009 |-0.00020
0 -3.0 -.0095| -.0008 | -.00019 | .1 | -3.0 -.0090| ~.000h | -.00021 |0 -3.0 -.0101| ~.0005} -.00037
o} 2.0 -.0064| -.0005 | -.00012 | .1 | -2.0 -.0063 ] -.0002 | ~-.000Lk [O -2.0 -.0069| -.0003| -.00015
0 -1.0 -.0033| -.0002 | -.0000k | .1 | -1.0 -, 0034 { -.0001 | -.00006 {0 -1.0 -.00k0{ -.0002| -.00006
0 0 -.0002| 0 -.00005 | .1 0 -.0006 | 0 -.00006 |0 o} -.0009] ~.000L{ ~-.00002
0 1.0 L0029 .0002 .ooo0k | .1 1.0 L0020 | .0002 00001 |0 1.0 0022| -,000L| .00006
0 2.0 L0060 .0005 .00011 | .1 2.0 0050 | .0003 00008 |0 2.0 005%| .000L] .O0O0015
o 3.0 .0092| .0007 L000LT | .1 3.0 L0078 | . 0005 L0001k O 3.0 L0081 .0002{ .00019
0 4.0 L0123 | .0009 .00024 | .1 4.0 L0108 [ .0006 .00017 |0 4.0 L0111f .0005( .00021
7.2 | -h.0 ~.0160| ~.0015 | -.00076
7.2 | -3.0 -.0124 [ -.0012 | -.00058 {7.3 | -3.0 -.0109 | -.0007 | -.00048 {7.1 |-3.0 -.0102] -, 0012 -.00029
7.2 | -2.0 -.0081| -.0008 | -.00037 |7.3 | -2.0 -.0076 | -.0004 | -.0003% |7.1 |-2.0 -.0070] -.0008! ~.00019
7.2 | -1.0 -.00kk | -.0004 | -.00022 |7.3 | -1.0 -.0043| -.0002 | -.00021 {7.1 |-1.0 ] ~-.0036] -.0005]| -.00012
7.3 0 -.0005 ] © -.00007 |7.3 0 -.0008 | 0 0 7.1 0 -.0001| ~.0003{ .00003
7.3 1.0 L0035 .o004 00023 }7.3 1.0 .0027 | .0003 ,00013 |T.1 1.0 0033| -.0001| .00025
7.3 2.0 L0074 | . 0008 .00038 |{7.3 2.0 0062 | .0005 .00028 7.1 2.0 007L| .0001| .00033
7.3 3.0 L0117 | .ooLl L0006 |T.3 3.0 .0097 | .0008 .oookL 7.1 3.0 L0107] .000k | .000k3
7.3 k.o L0156 | .0015 . 00083

N
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TABLE IT.-LATERAL AERODYNAMIC CHARACTERISTICS FOR THE ATRCRAFT CONFIGURATION - Continued
(b) Complete Model, 39.5° Nose, 6y = 0°

no
=

M =3.0 M =ko M =50
dg deﬁg; CY Cy ¢y deg dsg CY ‘a 1 dgg dgg & Ca )
0.1 | ~h.0 | -0.0209 {0.0020 | -0.00220 (0.1 | ~k.0 |-0,0178 [ 0.0021 | .0.00103 |© ~b,0 | ~0.0156 |0.0014 | -0.00069
1] -3.0 | -.0066| .0015 | -.00181) .1 | ~3.0 -.0038 | L0015 | _ 00078 | © ~3.0 ~.0119 | .0010{ ~-.0005T
.1 | -2.0 | -.0109 | .0009 .1 | -2.0 -.009L | .0009 | _.00055 {© 2,0 | ~.0079 | .0005} -.0003k
.1} -1,0 -.0057 { .0003 [ ~.00062| .1 [ -1.0 -.00k8 [ .o00k | _. o003k |0 -1,0 -.0036 |0 ~.00016
S ) o} -.0003 | -.00009| .1 0 -.0004 | -.0002 | ..oo022 |0 0 . 0006 |-.0006( .00OOL
.1 | 10 . 00L9 |-, 0009 .00039 | .1 .5 L0018 | -.0005 | _,00009 [© .5 .002k |-.0007| .00013
.1 | 2.0 . 0103 | ~.0015 .000%6 | .1 | 1.0 .0039 | ~.0007 .0000L | © 1.0 L0045 [-.0009| .00022
.1 3.0 L0153 | -. 0020 .001kk | .1 1.5 L0061 | -.00L0 .00012 | © 1.5 .0068 |-.0013] 00037
.1 ho L0212 |-, 0026 .00198 | .1 2.0 L0085 | -, 001k .00013 |0 2.0 L0089 |-.0015] .00043
7.7 | -k.0 | -.023 | .00 | -.o0k79 | .2 | 2.5 .0107 | -, 0016 0002k |0 2,5 .0111 [-,0018} .00058
7.7 | -3.0 -.0188  .o012 | -.00359 | .1 3.0 .0128 | -, 0019 .00035 | 0 3.0 L0133 |-, 0020 . 00065
7.7 |-2.0 | ~-.0137 | .0010 | -.00235 (7.7 | -3.5 -.0183 | .0007 | .,00328 [© 3.5 L0151 [-,0022) .000TT
7.7 {-1.0 -.0087 | .0008 | -.00110}7.7 | -3.0 -, 0165 | .0016 -.00295 |73 -k, 0 -.0319 | .0053] -.0023h4
7.7 o ~.003% | .0006 .00017 | 7.7 | -2.5 -.0143 | 001k -.00253 {73 | -3.0 -.0282 | .0052| -.001TH
7.7 .5 ~.0010 | .0005 .00072 | 7.7 | -2.0 -.0121 [ .0012 | _ 00207 |7-3 | -0 | -.02k2 | .0050| -.00110
7.7 | 1.0 L0017 | .0002 .00139 |7.7 | -1.5 -.0097 { .0010 | _ 00158 |7-3 | ~1.0 -.0202 | .0048{ -.00053
T.7T | 1.5 .00kl | ,0002 .00197 [ 7.7 | -1.0 ~.0073-| .0009 | _, 00105 {7-3 | © ~.0163 | .0045| -.00006
7.7 | 2.0 L0067 |0 .00258 [ 7.7 ~5 -.0052 | .0007 | -.00058 |7-3 .3 -.0153 | .0045 00009
7.7 | 2.5 .0093 |-.0001 .00320 7.7 | © -.0030 { .0005 | _ oo0dg |7-3 .5 -.0181 | (ookk| .o0022
7.7 3.0 L0117 |-.0002 L00379 |T.T .3 -.0019 | .o00k 00017 {7-3 | .0 L0154 |-.0046 00057
7.7 | 3.5 L0145 |-, 0004 .00k 17.7 .5 -.0007 | .0003 .oooke |7-3 | 1.5 .017h |-, 00kT . 0008k
7.7 1.0 .0013 | 0001 L0008 |T-3 | 2.0 L0194 j-.0048 00112
7.7 | 1.5 .0036 | ~.0001 00134 |T-3 | 2.5 0215 [-.0049 .001kk
7.7 | 2.0 . 0060 | ~, 0003 7.3 3.0 .0238 |-.0050 00178
7.7 | 2.5 .0082 | ~.0005 00225
7.7 | 3.0 ,010% | ~, 0006 00262
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TABLE II.-LATERAI, AERODYNAMIC CHARACTERISTICS FOR THE ATIRCRAFT CONFIGURATION -~ Continued
(c) Complete Model, 9° Nose, 6y = o°

M, = 3.0 M =Lko M_=5.0
deg deg CY % ¢ deg deg CY % ¢ 1 d-gg dgs cY % ¢ 1
0.1 | -4,0 | -0.0216 | 0.0016 | -0,00214}0.1 | ~k.0 | -0,0196 | 0,001T7 |} -0,00154|0 -3.0 | «0.0133} 0.0005 |-0.00109
1) -3.0 -,0165 | .0013 -.00163| .1 | -3.0 -.0149 | .0013 ~,00121 |0 -2.0 -.0090| .00c2 | -.00078
1| 2.0 -,0109 | .0008 -.00111 .1 | -2.0 -.0101 | .0C08 -.00086 |0 -1,0 -.0043 [ -, 0001 | -.000k2
.1 | -1.0 -.0055 | .0003 -.0006k[ .1 | -1.0 -.0054 | .0003 -, 00053 |0 0 .0003 | -.000k | -.00016
.1 o -.0002 |-.0003 -.00028{ .1 0 -, 0004 | -.0002 -, 00027 [0 1.0 .00k9 | -, 0007 . 00018
W1 1.0 0054 | -. 0009 .00023{ .1 1.0 0043 | -, 0007 . 00007 [0 2.0 L0095 | -, 0011 . 00054
1] 2.0 .0109 | -.001k L00069] .1 | 2.0 0093 | -.0012 L, 000k1 |0 3.0 .014k | -, 0015 . 00085
.1 3.0 L0165 | -, 0019 ,00121| .1 3.0 0141 | -.0017 . 00073
.1 k.0 0217 | -.0023 .00170} .1 4,0 0190 | -.0021 . 00111
7.8 | -3.0 -.0238 | .0013 -.00351{7.7 | -b.0O -.0257 | .0015 -, 00276
7.8 | «2.0 ~-.0183 | .0013 -.0023217.7 | -3.0 -.0209 | .o001k -, 00212
7.8 | -1.0 ~.0130 | .0015 -.00113|7.7 | 2.0 -.0161 [ .o01% -, 00147
7.81 o -.0070 | .0015 L0001k |7,7 | -1.0 | -,0111] ,0013 | -.00081
7.8 1.0 L0043 | -, 0003 .00k 7.7 0 -.0059 | .0012 -, 00013
7.8 2.0 L0LOk | ~-.0003 .00262 7.7 1.0 .0036 | -, 0004 . 00055
7.8 3.0 . 0162 | -, 0002 .00382{7.7 | 2.0 0088 | -.0005 00121
7.7 3.0 .01k2 | -, 0005 . 00189

N
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TABLE II.-LATERAL AERODYNAMIC CHARACTERISTICS FOR THE AIRCRAFT CONFIGURATION - Continued

o
(o)
(4) Complete Model, Semi-hemisphere Nose, 64 = O°
M =3.0 M_=ko M =5.0

[o4 B C. c C a 2] C, C C. o4 B C. [ C
deg deg Y n ! deg deg ¥ n t deg deg ¥ n i
0.1) -k.0] -0.0206| 0.0020] -0.00222} 0.1 | -b.0] -0.0183] 0.0023| -0.00125] O -3.5] ~0.0138| 0.0015}|-0.00102
.1} -3.0 -.0157| .om6( -.o0173| .1 -3.0 -.0139] .00L17| -.00095] O -3.0 ~,0121| .00L4| -.00095
1] 2.0 -.0108 | .ooro| -.o0130| .1} -2.0 -.0095| .0011{ -.00068| O 2.0 -,0080] ,0009| -.00069
1| -0 -.0058| .0005| -.00079| .1 -1.0 -, 0047 | L0005} -.00043| O -1,0 -.0039 | .o000k| -.00036
.1 o} -.0007 | -.000R | -.00032{ .1| .0 ~. 0006 | -.000L| -.00026| .1 0 L0006 | -.0003] -.00010
it 1.0 .00L5 | -.0008 L0006 | .1 1.0 .Oook1 | -, 0008 .0000L| .1 1.0 L0054 { -, 0011} . 0002k
.1 2.0 .0097 | -.00Lk .00076 | .1 2.0 .0088 | -, 001k L0002k | .1 2.0 L0096 | -.00LT | .0004S5
.1 3.0 .0158 | -.0021 L0026 .1 3.0 .0133 | -, 0021 .00052| .1 3.0 0136 | -.0022| .00068
.1 b0 L0206 | -.0026 L00L71| 7.6 | k.0 -.0209f .00L8| -,00350| .1 4,0 QL8| -.o027| .00092
7.7] -h.0 -.0239] .0013| ~-.00522| 7.6 -3.0 -.0165| ,0015) -.00279] 7.3| -2.8 -.0125] .0006]| -.00183
7.7] -3.0 -.0188| .o0LL| -.00397] 7.6 -2.0 -.0121] .0012| -.00206] 7.3| -2.0 -.0094 | .0003| -.00099
7.7 2.0 -.0136| .0009| -.00064| 7.6 -1.0 ~.0074| ,000T| -.00121}| 7.3| -1.0 -.0055 | .0002| ~.00057
7.7 -L.0 -.0085| .0006{ -.00136| 7.6 0 -.0026 | ,0003| -.00003{ 7.3 0 ~.0013 | -.0003| ~-.00001
7.7]1 0. -.0035] .0005 .00018 | 7.6 1.0 L0020} -, 0001 .00089 | 7.3 1.0 0027 | ~.0004| . 0005
7.7 .5 -.0011| .000k .00080| 7.6| 2.0 . 0066 | -, 0005 .ooxre | 7.3 2.0 0070 | -.0007

7.7] 1.0 .0013] .oo0k .ook2 | 7.6 3.0 . 0111 | -, 0008 . 00249

7.7 2.0 L0065 | 0002 . 00267

7.7 3.0 L0116 | © . 00391

7.7 3.5 .01k2 | -, 0002 . 00k52

27.1{ -4.0 -.0367{ .09k -.00359

27.11 -3.0 -.030L| .o0082| -.o00227

27.1] 2.0 -.02331 .0068| -.00079

27.1| -1.0 -.0160{ .0054 . 00061

27.1| o. -.0083| .0039 . 00198

27.1 1.0 -.0007| .0025 . 00349

27.1t 2.0 .0071{ .0008 . Q0k85

27.1 | 3.0 0143 ] -.0006 . 00616

3b.h| <h,o -.038% [ .0094{ -.00313

3451 -3.0 -.0317| .o073| -.00178

k5| 2.0 -.02481 (0062} ~.00033

345 -1.0 -, 0184 | o067 . 00150

34.5 0 -.010k | .ooh1 . 00270

34,5 1.0 -.0002| -.0016 . 00375

3.5 2.0 L0048 .0010 . 00543

34,5 3.0 .0115| . 0001 . 00694

.7l -2.0 -.0233| .0066| -.00020

k7| «1.5 -.0191{ .0037| -.00026

b.7{ -1.0 -.0143} .0005 . 00015

.7 -.5 -.0096| -.0028 . 00063

b7 0 -.0050| ~.006) . 00097

bi.7 .2 -.0022| -.0080 . 00131

bi,7 .5 ~.000L| -.0095 . 00139

a7 T .o0022| -.0111 . 00155

k177 1.0 L0044 | -, 0127 . 00186

1.7 1.2 L0065 -.01hy . 00201

7| 1.5 .0084| ~.0153 . 00229

48.81 -4.0 -.03661 .o227 . 00280

48.81 -3.0 -.0306] 0184 . 00303

48.8) -2.0 -.0221| o124 .00341

48,81 -1.0 -.0125| .0055 . 00381

48,8 0 ~. 0060} .0005 . O0kk6

48.8 1.0 .oe3| -,0057 . 00506

48.8 2.0 L0095 -.0111 . 00538

48, 3.0 ,0180]| ~.0173 , 00601

4 Last oy
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TABLE IT.-LATERAL AERODYNAMIC CHARACTERISTICS FOR THE ATRCRAFT CONFIGURATION - Continued
(e) Complete Model, 9° Nose, 6, = 45°

4! ¥

M, = 3.0 M_=k4o0 M_=5,0

dgg deﬁg & Cy G dgg dgg G Co G dsg dgg % Ca G
0.1 | -k.0 | -0.0272 | 0.0036 }-0.00088 | 0.1 | -3.5 |-~0.0215] 0.0030 |~0.00026 |0 -4,0 | -0.0226 | 0,0025 |-0.00046
1| -3.0 ~.020k | o027 | ~.00068| .1 | -3.0 -.0186 | .0026 | ~-.0002k |O -3.0 -,0175 | .0019 | -.00038
.1 | 2.0 -.01k2 | .0018 | -.00052| .1 | -2.0 -.0126 [ .0018 | -.00017 |0 2.0 -.0120 | .00Lk | -.0002%
1| =10 -.0075 | .0009 | -.00029| .1 | -1.0 -.0067 | .0000 | -.00012 |0 -1.0 ~.0065 | .000T | ~.00027
.1 o] -.0007 | 0 -.00005 [ .1 0 -.0010 | O -.00010 |0 o} -.0014 | .0001 | .0000L
.1 1.0 L0053 | -.0009 .00016 | .3 1.0 0047 | -.0009 | -.0000k |0 1.0 .0ok2 | -, 0007 | .00013
1| 2.0 L0122 | -, 0019 .000371 .1 | 2.0 0108 | ~.0019 .00002 |0 2.0 L0097 | -, 0013 | .00025
1 3.0 0192 | -, 0029 .00053 | .1 3.0 0168 | -.0026 00007 |0 3.0 L0151 | -.0019 | .0003T
7.8 { -4, 0 -.0307 | .c015 | -.00318] 7.7 |-k.0 -.0296 | .0029 | -.00052

7.8 | -3.0 -.02kk | L0013 | --00236{ 7.7 |-3.0 -.0231 | .o0023 | -.00036

7.8 | -2.0 -.0182 | o012 | -.00154 | 7.7 | -2.0 -.0167 | 0018 | -.00026

7.8 | -1.0 -.0118 | .00L0 | =-.00065 7.7 | -1.0 -.0103 | .0012 | -.00019

7.8 0 -.0057 { .0008 .00020 [ 7.7 | © -,0036 | .0006 | -.00002

7.8 1,0 L0006 | 7.7 | 1.0 .0031 | ~.0001 00006

7.8 2.0 .0085 | .00Ok <00192 | 7.7 1.5 L0067 | -. 000k .00008

7.8 | 2.5 .0119 | .0003 .00235 [ 7.7 | 2.0 L0100 | -, 0007 .00011

12



TABLE IT.-LATERAL AERODYNAMIC CHARACTERISTICS FOR THE AIRCRAFT CONFIGURATION - Continued
(£) Complete Model, 9° Nose, 64 = 90°

N
[oe)

M, = 3.0 M= ko M =5.0
deg deg CY Cn G dgg dEg CY Cn G dég a8 g Gy cn Cl
0.1 | -b.0 | -0.0269 | 0.0034 }-0.00237 0.1 | 3.0 | -0.0203 | 0.003% |-0.00089| o 2.0 | -0.0L1% | 0.0011 }-0.00049
1| -3.0 -,0202 | .0024 | -.00179 | .1 | -2.0 -.0137| .0022 | -.00055| o -1.5 -.0088 | .0008 | -.00038
.1 | 2.0 -.0135] .0015 | -.00119| .1 | -1.0 ..0065| .0009 | -.00022] ¢ -1.0 ~.0052 | .0002 | -.00020
1| -1.0 -.0066 | .0005 | ~-.000%6 | .1 0 .0007 | -.0005 .00002 | o o .0007 | -.0006 | .00020
) 0 .0003 | -.0003 .00008 | .1 1.0 L0077 | -.00127 0000 | o .5 L0034 [ -.0010 [ .00033
.1 1.0 . 00Th | -.0015 .00073| .1 | 2.0 .0150 | -,0029 .00072 | 0 1.0 L0061 | -.0011 | .00048
1| 2.0 L01h5 | -, 0025 .00136 | .1 3.0 .0219 | -.00k1 00108 | o 1.5 L0094 | -.0016 [ .00065
2 3.0 L0216 | -.0036 .00200 | 7.7 | -3.0 -.0239| .0023 | -.00175| 0 2,0 .0125 | -.0020 | .000TO
7.7 | -b.0 ~.0300| .0019 | -.00328 7.7 | -2.0 -.0166 ) .0015 | --00119| 7.3 | ~3.0 -.0258 | .0033 ]| -.0011k
7.7 | -3.0 -,0231| .0015 | -.00239 | 7.7 | -1.0 -.0097| .0008 | -.000627.3 | 2.0 -.0176 | .0022 | -.00083
T | -2.0 -.0167| .oo11 | -.00154 (7.7 | © -.0023 | ,0001 +00001.17.3 | -1.0 -.0097 | .O0LL | -.00053
7.7 | -1.0 -.0103| .0007 | -.00080 | 7.7 | 1.0 . 0047 | -, 0007 .0005517.3 | © -.0005 | ~.0002 | ~,00021
7.7 | © ~.0035 | .0003 .00015 [ 7.7 | 1.8 .0l02 | -,0013 .00097 | 7.3 1.0 .0072 | -,0012 | .0000k
7.7 1.0 .0035 | ~. 0002 .00105 | 7.7 | 2.0 .012k | -, 0015 .00112 | 7.3 | 2.0 .0158 | -.002k | .00035
7.7 | 2.0 0107 | -.0007 .00193 7.3 3.0 L02k1 | -,0035 [ .00OTh
7.7 3.0 L0171 | -.0011 .00273
7.7 | 4.0 L0240 | -, 0016 .00360
¥ o

£
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TABLE II.~-LATERAL AERODYNAMIC CHARACTERISTICS FOR THE AIRCRAFT CONFIGURATION -~ Concluded
(g) Complete Model, Except No Vertical Stabilizers, 9° Nose, 6y = o°

M, =3.0 M_ =40 M, =5.0
e | | & % & W2z | & | % Ca & 0z | Bz | % a G
0.1 | -4.0 | ~0,0126 10,0009 |~0,00116 0.1 |-4.0 [-0,0126 0,0006 |-0,00079 [0.1 | -k.0 |-0.0122 Lo.00L3 |-0.00086
.1 -3.0 -,0105 | -, 0007 ~.00082 | .1]-3.0 -.009k | -,0005 -.00051 { 0 -3.0 ~,0091 | -.0011 | -.00063
.11 2.0 -.0073 | ~.0005 - 00050 | .11-2.0 -.0063 | -, 0003 -.00025 | O -2.0 -.0059 | -.0010 | -.000k1
1| -0 -, 0037 | -, 0003 ~,0000k | ,1|-1.0 -.0032 | -.0002 .0000L | 0 -1.0 -, 0028 | -.0008 | -.00005
.1 o} ~.0003 | O -.00002| .1| 0 -.0005 | O 0002k | 0 0 .0002 | -.0006 . 00016
.1 1.0 .0032 | ,0001 -, 00004 | .1] 1.0 .0023 | .0002 L0006 | 0 1.0 0031 | -.0003 . 00039
A 2.0 L0064 | ,0003 -.0000k | 1| 2.0 L0053 | .0003 .00070 [ 0 2.0 L0061 | -, 0001 . 00060
.1 3.0 L0099 | . 0005 -.00003| .1} 3.0 .0083 | .o00k L0009k | 0 3.0 L0093 | , 0001 . 00082
W1 Lo .0129 | .0008 -.00002 | .1} k.0 L0115 | .0006 ,00118 | 0 b0 L0124 | 0003 . 00107
7.8 | -b,0 -.0221 | -, 0008 -.00390 7.3 | -1.0 -.0061 | .0001 . 00028
7.8 | -3.0 -.0L76 | -. 0004 -.00271 7.3 |-2.0 -.0103 | -, 0002 | -.00043
7.8 | 2.0 -.0126 | O -.00138 7.3 1-3.0 ~.0Lh7 | -, 0004 | -.00093
7.8 | -L.0 -.0080 | .0003 -, 00031 7.31 0 ~.0021 | .0002 . 00055
7.8 o} -.0032 § 0007 .00111 7.3 ] 1.0 .0020 | .0005 . 00L0L
7.7 | 1.0 L0015 | 0011 .00232 7.3 2.0 L0062 | 0007 . 00148
7.7 2.0 .0061 | .oO1k . 00345 7.31 3.0 .0L0k | L0011 . 00198
7.7 3.0 L0108 | 0017 .00U58 |
1.7 4.0 L0153 | L0021 .00570

no
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® TABLE IIT.~LONGITUDINNAL AFRODYNAMIC CHARACTERISTICS FOR THE ENTRY CONFIGURATION
M_=3.0 M =40 M_=5.0
a c c o /D a C [o o L/D ¢ c [o e /D
deg L D biid deg L D m deg L .D m
~h,1 | -0.049 |0.039 | 0.023L | -1.23 | -3.3 | -0.030] 0.03L | 0.0154% | -0.98
-3.1 -.0ul | 038 .oe2h | -1,15 | -3.1 -.029}1 .03L L0151 -.96
-2.,0 -.038 | .037 .0215 | -1.03 | -2.0 -.025 | 029 L0143 -.84| -2.0 | ~0.018} 0,028 | 0.0L0k |-0.6k
-1.0 -.033 | .036 L0209 | =.92 | -0 -.021) .028 .0136 -.73] -1.0 -.01h | LoeT L0097 | -.52
0 -.027 | .03k . 0203 - 19 0 -, 015 .027 L0126 -.57| © -.010| .o27 .0092 | -.38
1.0 -.022 | .03k . 0199 -.65 1.0 -.012 | .o27 L0121 -.b31 0 1.0 -.006| .ot .0089 | -.23
2.0 -.017 | 034 . 0195 -.50 | 2.0 -.007| .o27 .0116 -.28
3.1 -.010 | .033 L0187 -.30 3.6 LOo0L | .o27 . 0106 .03
k1 -.00h | .03k L0181 -.13 b1 L0031} .o27 . o10k .13 L5 L0081 .o27 . 0075 .31
5.1 .002 | .033 L0173 .05 5.1 .008 | .28 . 0099 .29 5:5 012 .0e8 . 007k il
6.1 .008 | 034 L0167 -2 6.1 Lo13 | 029 . 0095 W45 6.1 .01k | 028 . 0075 .50
Tl .015 | .035 L0162 43 7.2 .08} .030 . 0091 .61 Tsd .08 .o29 . 0075 .61
8.2 .21 | 036 . Q158 .59 8.2 L0231 ,031 . 0089 .75 8.1 L0221 ,030 L0077 .73
9.2 .28 | .03 L0152 .76 9.2 .029 | .033 . 0088 .88 9.1 .27 .032 . 0072 .85
10.2 .036 | .039 . 01hs5 .91 | 10.0 .033| .03k . 0085 .97
11.2 L0h3 | .ok2 L0138 | 1,03 | 11.3 Lohe | (037 L0084 | 1.13
12.3 L053 | .okb L0138 1.19 | 12.3 .08 .oko . 0083 1,21
13.3 L061 | .OM9 L0137 1.26 | 13.3 .053| .ou2 .0082 1.27
1h,3 L066 | .051 .0138 1.29 | 1k.h .059| .05 . 0087 1.30
15.4% .073 | .055 L0136 1.33 | 15.4 L065| .0L8 . 0085 1.34
16.4 .080 { .058 . 0129 1.37 | 6.4 LOT1| .052 . 0085 1.36
174 .088 | .063 .0123 1.k0
18.5 .097 | 06T . 0106 1.43 | 18.5 .088 ([ .062 . 0059 1.43
19.5 .10k | Lor2 Roitez! 1.bb4 §19.5 .093| 066 L0057 1.b2
20.5 J111 | .or7 L0098 | 1.4k | 20.6 .099f .07 L0057 | 1.1
21.6 .118 | .083 . 0085 1.h3 | 21.6 L105( .O76 . 0057 1.39
22.2 .107 086 . 0100 1.23 [ 22.1 .108| .o78 . 0066 1.38]| 22.1 L091] .o7h L00k9 | 1.2k
23.2 L113 | .091 . 0096 1.25 23.1 .096| .078 L0059 | 1l.22
2h,3 1 . 120 | .096 . 0086 1.25 24,1 .101) .083 ookl ) oa.e2
25.3 L126 | 102 . 008k 1.2h 25.1 L1061 088 L0051 | 1.20
26.3 .132 | .108 L0081 1.23 26.1 L1101 .095 L0058 | 1,16
27.3 .139 | .11k L0080 | 1.21 27.1 L1 L1100 L0053 | 1.1h
28.3 L1y | L120 .0072 1.20 28.1 .118] 106 L0055 | 1.12
29.3 PSIT- T I -y d 8 olor {0 T RS, U Ly BN PRI | e 5 o) y ~29.2 - .126] .115-} .0052.{.1.09
30,4 L2150 |..134 L0068 | 1.15 |} 30.% - .129] .120 1.07} 30.2 L130) .123 L0051 | 1.06
31.h 161 1y 4 o102 |3k L1321 126 1.05| 31.2 | .13k| .126 .00k8 | 1.06
32,k 166 | .151 1.10 | 3.4 L1361 .133 1.03] 322 ..138] .133 | ..0046 | 1.0k
33.4 L169 | .159 1.07 | 33.5 .1ko| L1139 1.00| 33.2 Jbe | ,139 f L0037 | 1.02
3h.b L176 | L1267 . L 00hL 1.06. | 34.5 Lk 246 .99| 3k.2. L ah8 . ] .98
35.5 .180 | .17k} .ooko‘| 1.03 | 35.5 LT L1353 961 35.2 ;1B {156 .95
36.5 .183 | .186 .0035 .99 1 36.5 .151] .160 Ohkf 36.2 ,155( ,161 | -.0009 | .97
37.5° .187 | 194 .0023 .96 | 37.5 L1601 L 170 . 0069 .oh| 37.2,| .158] .169 | -.0009 9k
38.5 .18 | .2 L0029 .94 |38.6 - .163] .178 . 0064 92| 38.2 L1614 .78 | ~.0007° | .9
39.5; .193 | .212 .01 . .91 | 39.6 L2165 ..185 | . .82 39.2 L164 ] .186 | -.0013 .88
ko5 198 | .218 | -,0018 o1 | 40,6 ° L1681 ..194% | .o051 .87] k0.3° ,166] .193 | -.0002 .86
h1.6 201 . .228 | -.0036 .88 ) b6 L A69) 202 LB a3 L1681 .202 | . .0003 .83
42,6 203 | .236 | -.003% .86 | 2.6 | .1TO| .210 81| Le.s .,A71) 212 | -.0008 .81
43.6 .206 | .2h7 .84 | b3.6 .17 .218 79| k303 72| 220 [ ~-.001h .78
Ly 6 .209 | .256 | -.o0kk .82 | kb7 12| .23k LThl Bh3 75 .225 | .78
45.7 178} .252 | LT} 45.3 TP .235 .76
b6, 3 L1791 - .2ks 1 .73
h7.7 .1Bo| .261 | ...0060 69| u7.3 .,181f .256 W
L8.5 LAtk oLee7 | ~_.65| u8.3 . .,182] .266 .68
. ! k9.3 L1831 .2T77 .66
2 P ESS
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TABLE IIT.~-LONGITUDINAL AERODYNAMIC CHARACTERISTICS FOR THE ENTRY CONFIGURATION ~ Concluded

M_= 0.60 ‘ M= 0.80 M = 0.90
¢ [N Cy L/D dCex‘g cp, Cp . L/D agg c Cp c, L/D
R =07088:4°0:0380 | 0;02Th | =2,30 <] 2hy2 -0:095 | 00393 |0, 030k -2, k1 |~k 2| =0, 102 V0. 0k28~ 0. 033U fzeu gy e
© 075 .0335 | i0e6k | -2.22 -2,1 | -.019} .03k0{ .0288 [ -2.32 | -2.2 |: -.085: .036k | .0314 L :
- 061 ©0298 | L0255 |--2.03 -1 | -.065] 0295 .0R76 | -2.18 -1 1. -.0691] L0312 | 0292
~:0hg i .0267 | L0253 | ~1.81 2,0 | -.050} .0258 [ .0265 | -1 9k 1.9 -.053 1 .0272 | 0277
-.03% | .oe37 | Loohk | 145 hoo| -.036] .o227| .0259 | -1.57 4.0 -.038 | .osbl | L0266 -1.56
<020 .0217 | »0237 -.92 6.0 | =021} .0209| .0249 | ~3.01 [ 6.0 | -.021 | .0223 | .0251| ~.93
© 008y L0215 | .o2k2 -.37 8.1 | -.008| .o20k | .0265 -.39°1 8.1 -.007 | .0220 | .0261) -.32
; M =1.00 ; ) M, =1.10 : v M, =1.30
-h13 122 | T.060L| LOk9E | -2.03 el - 1ent o686 | Los6L | -1.81 | -k.2 -.112 ] .0689 | .0535| -1.62
¢ -2:2 .10k 1 -00529.] i0kG1 ] -1.97 2,2+ -108] .0616 | .0525 | -L.7hk | -2.2 -.097 | .0623 | .0508| -1.55
! -1l [ ~:086 f -o0454 | LOkLT | ~2.88 -1 -.098{ ..0555{ .O50L { -2.67. -1 ~.083 .1 .0570 | .0484| -1.43
1.9 |.-.066 )| .0389 ) L0371 | -1.70 1:9 | -.076] .0503 | :our0 | -1.51 | 2.0 -.067y .0528 | .O6T| -1.27
k.o -.Ob7{ .0337 | ;0332 | ~1.k0 b;o | -.060] .059 [ .oulk | -1.30 4.0 -.052 | .obg2 | .ok50| -1.06
! 6.1 | '-.¢e9 | .0313} L0311 -9k 6.1 | -.0k2 ¢ .0h29 | 0212 -.97 6.1 -.037 ] .0u68 | .0k38| -.78
. 8,1 -.012{ .0301} ,0304 PRGN 8.’1 ~.025 1 .ok13 | .okoT | -f6o 8.2 -.020 ] .Ok50 | .ob34| bk
;
i : é
.
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TABLE IV.~LATERAT, AERODYNAMIC CHARACTERISTICS FOR THE ENTRY CONFIGURATION

l, = 3.0 M =40 M, = 5.0

dgg dgg CY Cn Cl d%g d%g CY Cn C‘Z d%g d%g CY Cn CZ

0 -4.0 | -0.0221 | 0.0007 |-0.00010 0 -2.5 | -0.0095 0. 00007
0 -3.0 -.0165} .0005 | © 0 -3.0 | -0.0132 | 0.0007 | -0.00005 |0 -2.0 -. 007k | -.0003 | .0000T
0 -2.0 -.0109 | .0003 | -.00218] O ~2.0 -.0087 | .000k | -.00004 [O -1.5 0051 | -.0005 | .0000T
0 -1.0 -.0054 | .0002 | -.00131]| © -1.0 -.00k2 | .0001 | -.00003 |0 -1.0 0029 { -.0007 | .00007
0 0 -.0001 | .o001 | -.00091]| © 0 ~.0002 |-.0001 | -.00009 {0 -.5 -.0008 | -.0008 | .00007
0 1.0 0053 | -. o001 .00175] © .3 .0008 | -.0001 | -.00008 |0 0 0010 | -.0008 | .00007
o] 2.0 o010k | -. 0002 .00167] © .5 Lo0e2 1 -.0002 | ~.00008 |0 .5 L0029 | -. 0010 | 00007
0 3.0 0159 | ~-. 0003 .00183] © 1.0 L0042 | -.0004% | -.00006 |0 1.0 L0050 | -.0012 | .00007
0 e} 0218 | -.0005 | -.00143 0 1.5 L0071 | -.0013 { .0000T7

0 2.0 L0096 | -.0018 | .o0007

7.2 | -k.0 -.0208 | .o001 | -.00011} 7.2 | k.0 -.0197 | .0029 | ~.00013 |T7.1 | -2.5 -.0097 { .000L1 {-.00005
7.1 | -3.0 -.0157 { .o001 | -.00008] 7.2 | -3.0 -.0154 | o9 | -.00015 |7.1 | -2.0 -.0080 | .ooo1 |-.00005
7.1 | -2.0 -.0106 | .0001 | ~-.00006| 7.2 | -2.0 -.0112 | .0028 | -.00012 |T7.1 | -1.5 -.0058 | O ~. 00003
7.1 | -1.0 -.0053 | .ooor | -.00005] 7.2 { -L.0 -.0069 | .0026 | -.00009 |T7.1 | -1.0 -.0040 | O -. 00003
7.1 0 ~-.0005 | .0002 | -.0000k| 7.2 o} -.0029 | .0025 | -.00007 {7.1 -.5 -.0020 | 0 -.00003
7.1 1.0 LO0k3 | .0003 | © 7.2 1.0 L0010 | .0027 | -.00010 |T.1 0 ~.0003 | -. 0001 |0
7.1 2,0 L0094 | .oook .00003| T.2 2.0 L0051 | 0026 | -.00006 |7.1 .5 .0019 | -.0003 |0

7.1 3.0 L0148 | .0003 L0000k} T.2 2.5 L0072 | 0025 | -.00004 |7.1 1.0 L0041 ) ~. 000k |-, 00001
7.1 4,0 0202 | . 000k . 00007 7.1 1.5 .0059 | -.0005 | -.00001

7.1 2.0 .0080 | -.0006 | .0000L

4.3 | -0 -.0201 | -.0009 | -~.00020{ik.k | -2.5 -.011k j-,0001 } -.00015

1.3 | -3.0 -.0152 | -.0007 | -.0001T|1k.4 | -2.0 -.009% |-.0001 | -.00014

k.3 | 2.0 -.0103 |-.0005 | -.00013|ik. % | -1.5 -.007L |-.0001 | -.00013

4.3 | -1.0 -.005h4 | -. 000k | -.00009|1k.% | -1.0 -.0049 |0 -.0001L

1h.3 0 -.0005 | 0 .00001 |1k, b -.5 -.0028 |0 -. 00011

1.3 .5 0018 | .oooL | © 14k 0 -.0009 | .000L | -.00012

14.3 1.0 .ook3 ] .0003 | O bk .5 L0016 {0 -. 00004

14,3 1.5 L0067 | .000k . 00006 |14 4 1.0 L0035 [0 -. 0000k

14,3 2.0 .0091 | .0005 . 00007 |1k . b 1.5 L0056 |0 -. 0000k

14,3 2.5 o116 | .0006 . 00008 {14,k 2.0 .0079 | .0001

14,3 3.0 oike | .ooot . 00010

21.6 | -4, 0 -.0216 | -.00LL . 00001

21.5 | -3.0 -.0162 { -.0011 .00013|21.6 | -3.0 -.0152 | -.0003 | ~.00009

21.5 | 2.0 -.0117 | -. 0006 .00010|21.6 | -2.0 -. 00009

21.5 | 1.0 -.0069 | -.0002 .00010)21.6 | -1.0 -.0063 |0 -. 00009

21.5 0 ~.0017 | .0003 .000161{21.6 0 -.0017 | .0003 | -.00002

21.5 .5 0007 | .0006 .00015|21.6 .3 -.0004 | 000k [ ~-.00002

21.5 1.0 0031 | .0008 .00017121.6 .5 .0008 | .000L | ~.00001

21.5 1.5 0056 | .0010 .00029(21.6 .8 L0017 | .000Lk | -.00001

21.5 2.0 0078 | .0012 .00028121.6 1.0 L0029 | .0005 | -.00001

21.5 2.5 L0100 | .00LLk . 00026

21.5 3.0 .0123 ] .0016 . 00024
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TABLE IV.-LATERAI, AERODYNAMIC CHARACTERISTICS FOR THE ENTRY CONFIGURATION - Concluded

M_= 3.0 M= 4.0 M_=5.0
d(ex g dgg CY Cn CZ dgg . dgg CY cn CZ dg g dgg Qf Cn CZ
26.3 | -k.0 | -0.0250 [0.001LT7 [-0.00028 26.1 | -b.0 |-0.0213 0 -0, 00041
26.3 | -3.0 -.0194 | .0017 | -.00013 26.1 | -3.0 -.0162 | -.0003| ~-.00036
26.3 | -2.0 -.0136 | .0015 | -.0000k 26.1 | -2.0 -, 0112 | -.0002 | ~-.00018
26.3 | -1.0 -.0079 | .001k . 00011 26.1 | -1.0 -.0059 | -.0005 } -,00017
26.3 0 -.0022 | .0016 . 00012 26.1 0 ~-.0001 | -.0006 | ~.00015
26.3 1.0 .0037 | .0016 . 00025 26.1 1.0 L0057 | -.0010| -.00015
26.3 2.0 L0097 | .0016 . 00035 26.1 1.5 .0092 | -.0016| -.00012
26.3 3.0 L0160 | .0014 . 000kT 26.1 2.0 L0119 | -. 0018 | ~.00018
26.3 .o L0212 | .0015 . 00059 26.1 2.5 .014k | -, 00181 -. 00002
26.1 2.8 L0161 | -.0023 | ~.00002
33.4 | ~k.0 -.0289 | .0017 | -.00001 {33.% {-3.0 | -0.0197 |0.00L7 [0.00059 {33.2 | -4.0 -.0239 | .0006| -.00031
33.4 | -3.0 -.0228 | .0016 | -.0000L }33.% |-2.0 -.014%9 | .0017 | .00066 |33.2 | -3.0 -.0185 | .0003| -.0002k4
33.4 | 2.0 -.0163 | .0016 .00013 |33.4 |-1.0 -.0092 | .0015 | .00063 | 33.2 | -2.0 -.0129 | .0003| ~-.00006
33.4 § -1.0 -.0093 | .0013 .00015 |33.4 | O -.0032 | .0013 | .00055 |33.2 | -1.0 -.0069 | -.0001
33.4 0 -.001k | .o0007 .00014 |33.4 .5 -.0002 | .0009 | .00072 | 33.2 0 -.0010 | -.0006 | .00008
33.4 1.0 .00k2 | . 001k .00030 |[33.4 .8 o011 | 0009 | .ocoThk | 33.2 .5 .0020 { -.0007 | .00011
33.4 2.0 .0120 | .0012 .00037 [33.4 ] 1.0 L0024 | .0009 | .00076 |33.2 1.0 .0053 | -.0011 | .00010
33.L 3.0 L0175 | .0013 .00053 {33.4 | 1.5 .ook8 | .0008 | .00078 | 33.2 1.5 .0083 | -.0012 | .000L3
33.4 k.0 .02hk | L0010 .00056 |33.4 | 2.0 L0075 | .0008 | .00083 | 33.2 2.0 L0116 | -.0018 | .00020
33.2 2.5 L0187 | -.0029 | .00023
40.6 | -4.0 -.0299 | .0018 | -.00008 |40.6 |-4.0 -.0252 | .0015 | .00062 |40.3 | <4.0 -.0249 | O -. 00051
4o.5 | -3.0 -.0232 | ,0019 .00002 [40.6 |-3.0 -.0200 | .0014 | .00070 | 40.3 | -3.0 -.0191 | -.0003 | -.000kk
Lo.5 | -2.0 =.0168 | .0020 .00017 [40.6 |-2.0 -.0143 | .ooak | .o00076 { k0.3 | -2.0 -.0128 | -.0008 | -.00054
40,5 | -1.0 -.0102 | .0020 .00030 [40.6 | -1.0 -.0090 | .0012 | .00076 {L40.3 | -1.0 -.0068 | -.0010 | -.00061
4o.5 o] -.0035 | .0019 .00048 {Lho.6 | © -.0035 | .0011 { .00051 | 40,3 0 .0002 | -.0020 | ~.00026
4o.5 1.0 .0036 | .001T7 .00055 [40.6 | 1.0 L0019 | .0005 | .00086 |40.3 .5 .0035 | ~.0025 | -.0003k
4o.5 2.0 .o10k | L0016 .00069 [40.6 | 1.5 .ook7 | .0007T | .00088 |L40.3 1.0 L0065 | ~.0025 | -.0002k
ko.s 3.0 .o171 | o.oo017 . 00086 |L0.6 | 1.8 L0058 | .0005 | .00087 |40.3 2.0 0128 | -.0030
Lko.5 e} o243 | .0018 .00099 (k0.6 | 2.0 L0072 | .o00k | . 00088
W76 | -4.0 -.0321 | .0027 | -.00020 |47.7 |-2.5 -.0178 | .o017 | .00068
Lhr.6 | -3.0 -.0256 | .0026 | -.00005 |47.7 |-2.0 -.0152 | .00LT | .000T3
bt 6 | -2.0 -.0180 | .o0025 .00013 |47.7 |-1.5 -.0118 | .0011 | .00060
k7.6 | -1.0 -.0105 | .0021 .00015 {47.7 |-1.0 -.0095 | .0016 | .00071
hr.6 o] -.0e6 | .o010 .00037 {47.7 | -.5 -.0068 | .0016 | .000Tk
7.6 1.0 L0039 | .0020 .00058 [47.7 ] © -.00k1 | .oo0ik | .o000OT9
L7.6 2.0 L0114 | .o017 . 00060 |47.7 .3 -.0028 | .0015 | .000T9
47.6 3.0 L0192 | .0015 . 00070 |47.7 .5 -.0015 | .001k | .00083
h7.6 k.o L0262 | .0012 . 00089 [4T7.7 .8 L0002 | -.0012 | . 0008k
.7 | 1.5 L0010 | .00081

W
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TABLE V.~LONGITUDINAL, AERODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS
(a) Complete Model, Semi~hemisphere Nose, 6, = 30°

W
+

M = 3.0 M_=Lko M _=5.0
U B T IS N N | L/D. . A s _L/D.. — Cp Gy e [T/
4.0 | -0.013 |0.022 | 0.0037 | -0.60 | -k.0 { -0.005! 0.018 | 0.0034 | ~0.28 [ -3,0 0,009 }0.018 } 0,001k | 0.51
-3.00 | . .011 | .022 0002 .51 | -2.9 .011 | .018 . 0012 .62 | ~2.0 ©.022 | 019 L0001 | 1.1k
-1.9 ,032 |:.023 | -.00L7 1. | -1i9 .028| .019 :f -.0008 1.50 [ -9 L035 | 02O | -,0012 | 1.73
-.8 .053 .02k | -, 0040 2.20 ~:8 .Oh3 0?0 | -.0028 ] 2,18 |7 .1 Lok ) 022 | .,0030 | 2.19
.2 L0733 [ .027 | -.0053 2.7k .2 L058 | .oz ] -.0o0k7 | 2.70 | 1.1 L059 | .02k | - o0k | 2,50
1.3 Look |, .030 | -.0075 3.13 1.3 072 | .02k | -, 0064 3.00 | 2.1 o012 | .o27 | -.0052 | 2.71
2.h .111 | .03% | -.0085 3.30 | 2.3 L0851 .o0e7 | -.o07h 3.16 | ‘3.2 .083 | .030 | -.0061 | 2.82
3.h5 .130 | .037 | -.0105 3.4€ 3.k .098| .030 ] -,0085 3.26 | k.2 .,095 | .032 | -.0090 | 2.95
L.sif ..146 |'.0k2 | -.0125 3.48 3.9 L1064 .031 || -.0106 | ‘3.35 5.2 .107 | 036 | -.0108 | 2.93
5.6 | .162 | .0k6 | -.01k5 3.48 k.5 L1133 .03% | -.011k 3.35 6.2 L1317 | LOk1 | -.0ma8 | 2.87
6.6, LAT7 L .052 ) -.0057 3.38 5.5 L1251 .038 | -.0127 3.27 7.2 127 | .ok6 | -,0120 | 2.79
7.7 .19k [.060 | -.0182 3.24 6.6 L137¢ .043 | -.0135 3.16 8.3 .138 | 051 | -.0128 | 2.71
8.7 | .209 |:.067 | -.0189 3.10 7.6 .48 .ou8 | -, 01ke 3.07 9.3 L1481 05T | -.01k2 | 2.62
9.8 223 | L0715 ] -.0195 2.97 8.2 L1551 ,051 | -.01k9 3.01 | 10.3 .158 | .063 | -.0151 | 2.53
10.8 ,236-|..083 | -.0209 | 2.85 8.7 L161f .05k | -.0153 { 2.95
-11.9: .2h9 | Lo92 [ -.0207 2.71 9.7 L173( .061 | -.0156 2.83
22,7 1 ..315 |,.062 | .0050 5.04 {10.8 .18Lp 068 | -, 0154 2.7
23.71 .327 {..070 | .o005h | L.6h ]
2k.8, .33% | .o19 | .oiky | b2y
25.8°1 7 .350 |:.081 . 0134 4,31
26.8 .361 {:.083 L0137 4. 35
27.9°| - -.372 | .086 .01k 4,31 ¢
28.9 0385 |L.oo . 0149 4,23,
30,0 .ho6 |i.091 . 00k1 4. b5
31.0 g [ -Lo97 . 0055 4,32
32.0 L433 |.101 . 0056 4,28
33.1 Jikho 10105 ) L0068 | b.22
3h.1 Jhs6 112 . 0060 Lot
35.1° Lb66 | 120 . 0032 3.89
36.1: a8l ) La2s . 0029 3.86
| 3r.2i] -.h93 {1130 L0050 | 3.79
38.2:| _..505 |.136 . 0035 3.7
39.27)  .502 § L1317 | L0362 | 3.67
40.3 . .520 | .. 1b7 . 02ko 3.54
41.3° 548 | ,157 | -.0165 3.49
h2.3 569 | ..168 | -.0362 3.38
43.3 .58k | ,176 | -.0k91 3.31
b3 L608 | .187 | -.07T2 3.25
i ] b5.h 627 | 198 | ~.0959 3.16
46,4 616 | 227 | - 0932 2,71
7. b .630 | .2k0 | -.107h 2,62
L8.u il .658 [ 256 | -.1490 | 2.56
b9k f UET3 | 27l | - 1656 | 2.47
50.5 685 | 1.286 | -.1791 2,39
51,5 . LT60 | . 313 | -.2654 2.43
- 2,30

.52.5 ] .T6L }:.330

.3605
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TABLE V.-LONGITUDINAI AERODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS - Continued
(a) Complete Model, Semi-hemisphere Nose, 6. = 30° - Concluded

M, = 0.60 Me = 0.80 My = 0.90
dgg a, ¢y C, 1/D dgg c, cp Cu L/D dgg cr ¢ €y /D
<k 1 | -0.056 |0.0071| 0.0132 | -3.27 | -k.2 | -0.067| 0.0165 |0.0159 | -4.03 | -k.2 | -0.082| 0.0188} 0.0228 | -4, 36
-1.9 .012 | .0161| .01kg LTk | -1.9 L0051 .0150 | .0194 .33 | -1.9 -,001] .0165| .0239 | -.03
.2 . 086 0197 OLTY 4,37 b L0931 .0195 | .0191 4,76 b .092) .o2o7| .o20h | L.k
2.h L1651 L0289 .0187 5.69 2.6 A76) L0298 | L0200 5.90 2.8 .185) .0323| .0205 | 5.7h
4.6 .2hg | . ob52] 0233 5.51 k.9 266 0480 0229 5.55 5.1 2791 .0514| .oe22 | 5.k2
6.8 .332| .0672| .0269 Lok 7.2 .3551 .O737 | .026k L, 81 7.5 .363) .07179l .0271 | k.66

9.0 ko8| .o9k5| L0201 4,32 9.5 4281 .1036 | .0318 4,13 9.7 .396

M_ = 1.00 M= 1.10 M= 1.30
-h.2 -.106 | .0316] .o45T7 | -3.35 | -k.1 -.083] .0331 ] .okok | -2.51 | -b4.2 -.037| .0317| .0169 |-1.16
-1.9 -.0l6( .0284f .o0b26 -.55 | -1.8 L010] .0312 | .034%1 .32 | -7 .okg| .o3r7| .o101 | 1.55
.5 ,082] .0315| .038h4 2.61 .6 .10k ] .0360 | .026L 2.87 .6 L1312 .0378] .o003k | 3.u47
2.9 .190| .obki] L0293 4,30 3.0 .209| .0h95 | .0154 b, 22 3.0 .215{ .0510{ ~.003L | &4.21
5.3 .301| .0658| .0158 4. 57 5.k .305| .o715 | .0083 L o7 5.3 92| .o711| -.0066 | L4.1C
7.6 .357 L0339 4,23 7.7 .31 L0367 b, 29 7.6 .315 L0250 | 3.76
9.8 L3377 . 0l60 4,90 9.8 .359 .0389 h.55 9.8 .333 L0346 | 4,22

W
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X TABLE V.-LONGITUDINAL AERODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS - Continued
(b) Complete Model, Semi-hemisphere Nose, 6, = 60°

M_=3.0 ) M_=Lo M =5.0
o < S ¢, /D a c, Cp €, L/D o c cp C, /D
deg deg deg
-3.9 0.023 | 0.028 | -0.0028 0.83] -3.9 0.023| 0.021( -0.0029 1.09] -k.o 0.020| 0.021| -.0031| 0.93
-2.9 L036 | .028| -.003h4 1.25| -2.9 .032] .022| -.0035 1.hh| -3.0 .o28| .oe2| -.0038| 1.24
-1.8 .obk8 | .030| -.0043 1.62| -1.8 Lokl .023| -.00klL 1.76| -1.9 .036| .023| -.00k2] 1.53
-8 . 061 ~. 00kT -.8 Lokg| .025( -.0046 1.97 -.9 LOk3| .025) -.0047| 1.72
.2 .068{ .03L{ -.005L 2.18 .2 L0561 L0266 -.00h9 2.1k .1 L050) 026} -.0048) 1.88
1.3 L0T9 | .03 | -.0055 2.32 1.3 LO6h 029 -.o05k 2.23 1.1 L056| .028] -.0061| 1.97
2.3 .089 | .037} -.0058 2.41 2.3 .o7i| .031f -.0058 2.29 2.1 L062| .031| -.0051| 2.01
3.3 L097 | .OkO| -.0055 2.h2 3.3 Lo7r7| .033) -.0056 2.32 3.1 L0567 .033| -.0050| 2.03
boh 105 .os3f -.0055 2.4k3 L.3 .ok8| .03k .0138 1.39 3.6 .070] .03%| -.0052] 2.03
5.h L069 | .obs . 0196 1.5k 5.3 .051| .036 .0155 1.40 b1 L0751 .037) ~.0050| 2.05
6.4 LOTh | .ou8 . 0215 1.55 6.4 .05k .039 L0170 1.ho 5.2 .080| .ohO| -.0045| 2.02
7.4 .077| .050 . 0e52 1.52 7.4 L057 | .okl . 0185 1.hk0 6.2 .086( .ou3| -.0045| 2.00
8.4 .080| .o54 . 0270 1.48 8.4 L060 | .ok3 .20k 1.38 7.2 .090| .obks| -.00381 1.98
9.5 .085] .058 L0291 1.46 9.k L063) .0u6 . 0220 1.37 8.2 .095| .ok9| -.0036] 1.94
10.5 L0871 .060 . 0306 1.45] 10.5 L066 | .ou8 .0238 1.35 9.2 .1o1} .053) -.0036| 1.91
11.5 L09h | . 066 ,033L 1.k 9.7 .104} .055f -.0039| 1.89
22,4 215 | 1641 -.0038 1.31 10.2 .107{ .057| -.0038% 1.87
23.4 222 .172| -.0050 1.28 22.2 L1651 .126| -.0069) 1.31
2h.5 227 .182| -.0043 1.25 23.2 .1vo| .133| ~.0057| 1.27
25.5 .233( .191| -.0052 1.22 24,2 L175| Labe | -.00k9 | 1.23
26.5 .238| .200) -.00k9 1.18 25.2 L181) L1531 -.0056f 1.19
27.0 ek | 206] -.0060 1.17 26.2 L1871 L1601 -.0066| 1.17
27.5 c.ekh ) 211 | -.0055 1.15 26.7 .19 .166] -.0068| 1.15
28.0 eh7) L2186 -.0051 1.1k 27.2 .193| .i7i| -.0065] 1.13
28.5 251 .222| -.0067 1.12 27.7 .197) .177| ~.008L| 1.1l
29.0 .253]| .227| =-.0071 1,11 28.2 .200f .182] -.0076| 1.09
29.6 \263 ] .2u5| -,0064 1.07 28.7 .203[ .188} - -.0089( 1.08
30.6 269 .257| -.0076 1.0k 29.2 .205| .193( -.0070| 1.06
31.6 271 .266| -.0071 1.00 30.3 .213| .204| -.0132] 1.0k
32. 275 .2r9| -.0063 .98 31.3 .217{ .215| -.0118| 1.00
33.7 2781 .290) -.007h .95 32,3 Lee2| ,227| -.0L22 .97
34,7 L2821 .303} -.0077 .93 33.3 .226| .239| -.0130 .94
35.7 2861 .309{ -.0071 .92 3k.3 .231| .252] -.0L3k .91
36.7 .291) .312| -.0L06 .93 35.3 236} 2661 -.0164 .88
37.7 289} .31% . 0015 .92 35.8 .237} .271f -.0157 .87
38.7 .292{ .320{ -.0093 .91 36.3 L2367 .260] -.0195 .90
39.8 295 .324{ -.0086 .91 37.3 .238] .272| ~.0200 .87
40.8 295 .331| -.o0077 .89 38.3 2hl| 286 -.0196 .8k
41.8 .298| .3k0[ -.0093 .87 39.3 .2k3t L2991 .22 .81
42.8 299 .3451 -.0071 .86 ho. b .2h5)  .311{ -.0208 .78
13,8 L3021 .3ubk{ -.o0k1 .87 ho.g .ehtl 320 -.0220 LTT
4.9 L3041 L347| -.0023 .87 L1, ahtl 326 -.0216 .75
45,9 .316| .359| -.0068 .88 L1.9 .2k9| .333( -.0230 LTh
h6.9 L3317 .364| -.o0u8 .87 k2.2 .2hg| .336) -.022h LTk
u7.9 .319| .368| -.0053 .86
48.9 .322| .374| -.00u8 .86
50.0 .3e2f .380] -.0052 .84
51.0 .324| .386| -.0033 .83
52.0 .325) .389| -.0028 .83

e
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TABLE V.-LONGITUDINAT, AERODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS - Continued
(b) Complete Model, Semi-hemisphere Nose, 6, = 60° - Concluded

M_= 0.60 M = 0.80 M = 0.90
&

dgg c Cy €, /D | dgg o ¢y ¢, /D ag‘g ¢, Cp C, L/D
-3.9 0.022 |0.0199 {0. 0057 1.09 [-3.9 0.022 | 0.0201 | 0.0069 1.09 |-3.9 *| 0.019 {0.0218 [0.0085 | 0.85
-1.8 LOT6 | L0281 | L0076 3.16 |-L.7 L0801 ,0252 | .0078 3.17 -7 LOTT | 0266 | .009L | 2.89
.3 .128 | 0319 | .0L01 4, 00 .5 .135 | .03k0 | .0101 3.97 .5 .139 | .0360 | .0091 | 3.8k
2.k .180 | .0k36 | .0136 L 12 2.7 .190 | .o0463 | .o013L 4,10 2,8 L1904 | L 0k90 | L0121 | 3.96
4,5 .232 | .0589 | .0163 3.93 4,8 .2k | L0628 | L0157 3.85 5.0 L2510 | L0667 | .OLk2 | 3.77
6.7 277 | o768 | L0209 3.61 7.0 .293 | .0833 | .0196 3.52 7.2 L300 [ .0878 | .0187 | 3.4
8.8 .322 | .O9TT | . 0265 3.29 9.2 L3311 1041 | .o2k9 3.18 9.3 .326 [ L1075 | .0266 | 3.03

M =1.00 M= 1l.10 M = 1.30
-3.9 -.009 | .0340 | .0206 |-0.27 |-3.8 LOLL | .036T7 | .0239 .29 |-3.8 .ob2 | 037k | .o002h | 1.11
-1.6 L059 | .037k | .0270 1.58 |-1.6 .O77T| .ok18 | .0183 1.8+ 1-1.6 L094 | .0k30 | .0002 | 2.17
.6 .130 | .okTi | L0202 2.75 T .10 | L0516 | 012k 2.7 .7 L1h7 | L0527 {-.0035 | 2.78
2.9 .199 | L0610 | L0127 3.26 2.9 .209 | L0666 | .0023 3.1k 2.9 .198 | L0661 | -.0072 | 2.99
5.1 .255 | 0782 | .0L26 3.25 5.2 .268 | . 0860 |-.0029 3.11 5.1 .2h7 | L0832 |-,0116 | 2.96
7.3 .298 | L0978 | .o0143 3.0k b .311 | .1058 | -.0006 2.93 7.3 .286 | .2030 |-.0110 | 2.77
9.5 .326 | L1166 | .0202 2.79 9.5 . 322 L0181 2,69 9.5 .29 L0067 | 2.53

)
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TABLE V.-ILONGITUDINAL AFRODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS - Continued
(c) Complete Model, Semi-hemisphere Nose, 6. = 90°

(@8]
@

M_ = 3.0 M =5.0

% c, ¢, C, /D & c, c, c, /D
22.3 0.141 0,120 | 0.0157 1.16 22.1 0.116 |0.094 | 0.0062 | 1.22
23.3 L1h6 | L leT7 Neikys 1.15 23.1 .121 | .099 L0057 | .22
2h.3 .153 1 .133 . 0168 1.1k 2k, 1 L126 | .105 L0051 | 1.20
25. 4 L160 | .1k . OL6L 1.13 25.2 L131 | .110 L0048 | 1.19
26.% L167 | .1k8 . 0149 1.13 26.2 .137 | .117 L0057 | 1.17
27.4 .173 | .155 L0149 1.11 27.2 J1kk | 125 L0011 | 1.15
28.4 .176 | 160 L0158 1.09 28.2 L2151 1 .132 § -.0027 | 1.1k
29. 4 .180 | .165 ,0161 1.09 29.2 .157 f .1k3 | - 004k | 1.09
30.4 .185 | L1711 Rokas 1.08 30.2 .133 | .100 L0296 | 1.32
31k L1ko [ L162 . 0560 .86 31.2 .135 | .11 L0309 | 1.21
32.4 .135 | .180 . 0610 .75 32.2 .138 | .12k .0318 | 1.11
33.4 J133 | .194 . 0651 .68 33.2 .15 | 155 02T .93
3b.k .132 | .20k L0671 6L 3h.2 .148 | .168 . 0245 .88
35.5 L134 | L212 . 0696 .63 35.2 L153 [ .183 .0215 .83
36.5 .135 | .218 L0715 .61 35.7 .156 | 191 . 0184 .81
37.5 .138 | .220 .0729 .62 36.3 L2169 | .169 L0212 | 1.00
38.5 L175 | 225 o1 .78 37.3 L166 | .182 .2kl .91
39.6 .173 | .27 L0591 .76 38.3 L168 | 194 . 0238 .86
L0.6 Ate | 227 . 0625 .75 39.3 L1172 | .205 . 0225 .83
L1.6 .171 | .230 L0653 LTh 40.3 179 | 215 .0181 .83
42.6 172 | .233 . 0669 .73 40, .180 | .223 L0167 .80
43.6 .175 | .238 L0653 .73 41.3 .181 | .228 L0164 .79
Li. 6 LATT | .2h3 . 0660 .73 41.8 .183 | .237 L0143 LTT
45.6 .190 | .239 . 0606 .79
L6, 7 .188 | .239 L0679 .78
k7.7 .185 | .237 . 090h JT7
8.7 .187 | .2ko .0918 T
g7 .188 | .2bs L0912 .76
50.7 .182 | .2k9 . 0957 .72
51.7 L175 | .2k8 L1034 .70

e
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TABLE V.-LONGITUDINAL AFRODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS - Concluded
(d) Complete Model, Semi-hemisphere Nose, 6, = 120°

s

B

B

B

a3

13

@

M = 3.0 M_=5.0
& 1 % 1% n L/D | v | % Cn L/D
22.3 0.133 }0.10k | 0.0163 1.28 22,1 0.109 [0.08% [.0.0101 |1.29
23.3 L1140 | L1009 L0153 1.27 23.1 113 | .089 L0111 {1.27
2h.3 L7 o L116 L0150 1.26 24,1 .120 | .095 L0090 | 1.26
25.h LA5h 1 Lok . 01h5 1.24 25.2 Jl2h | .10 L0109 | 1.22
26.4 L1601 .131 . OLlhk 1.22 26.2 .129 107 L0108 | 1.20
27.4 .168 | .137 .0123 1.22 27.2 L13% | L1k L0111 | 1.17
28.4 LL73 [ L1k L0131 1.19 27.7 L1371 | Lt L0106 | 1.16
29,4 179 | .15k ,0131 1.16 28.2 L1399 | .121 L0112 | 1.1k
30.4 .18k | L162 .01ko 1.13 29.2 L1hh | 129 L0116 | 1.11
31.5 L1809 | .165 0137 1.1k 30.2 152 § .138 L0087 | 1.10
32.5 L195 | LTk . 0126 1.11 31.2 L157 | 146 L0073 | 2.07
33.5 .200 | .185 0113 1.08 32.2 L1612 | .15k L0077 | 1.04
3k.5 .20k | .19k . 0109 1.05 33.2 L165 | 157 .0088 | 1.0k
35.5 .208 | .203 L0107 1.02 33.7 L167 | 162 L0085 | 1.03
36.5 .211 | 212 .0o13k .99 3h.2 .169 | 167 L0078 |1.00
37.5 216 | 222 L0122k .97 3b.7 L1T71 | 172 . 0077 .99
38.6 217 | .231 . 0160 .ok 35.2 L173 | .77 . 0079 .97
39.6 ee2 | ek , OLkh .91 36.3 .178 | .183 . 0067 .97
40.6 226 | .253 .0088 .89 37.3 ,181 | 191 . 0070 .9k
h1.6 227 | (264 Reikig .86 38.3 .184 | 200 . 0066 .92
2.6 228 | .2713 .01k .83 39.3 .188 | .210 . 0055 .89
43,7 230 | .284% . 0105 .81 40.3 .19 | .218 . 0050 .87
L7 .230 | .294 0115 .78 hi.3 .193 | .228 . 0060 .8k
k5.7 232 | .319 . Olk2 .72 h1.8 Lok | .23k . 0056 .82
46,7 232 | .328 . 0125 .70 ha,3 .195 | .2k0 Nolell? .81
k7.7 .239 | .335 | -.0001 LTl b2.8 .195 | .eks . O0kh .79
48.8 238 | .346 | -.0022 .68
k9.8 236 | .356 | -.0048 .66
50.8 .23k | .366 | -.0060 .63
51.8 .230 | .377 | -.00k2 61




TABLE VI.-LATERAL, AERODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS
(a) Complete Model, Semi-hemisphere Nose, 6. = 30°

=
(@]

M = 3.0 M =b4o M =5.0
o C, C C o C. C C [ C. C C.
deg d[esg b n ! deg ng ¥ n ? deg deﬁg ¥ n t
0 40! -0,034610.0031}-0.00900} 0.3] -k 0| -0.0278| 0.0028| -0,00650| 0.1{ -2,5| -0..0160{ 0, Q0LY|-0-. 00300
-3.0 -,0263| .0021| -.00685{ .3| -3.0 -.021k| L0022} -.00k00! .1| -2.0 -.0132] .0016| -.002k2
-2,0 ~.0217| .0025! -.ook60| .3[ -2.0 -.0173 .o0o023| -.00330) .11 -L.5 -.0103| .00L3] -.00LT9
-1.0 -, 0117| .0013( -.00221! .3| -Ll.0 -.0095| .0013| -,00165| .1| -L.o| -.0075| .0011l| -.00118
. 0 -.0005| .000L L0003k .3 ¢} -.0011| , 0001 .00002{ .1 0 -.0008( .0002| .0002k4
. .0 L0095 | -. 0011 L00268| .3 1.0 0069 { -, 0009 o007l L Lo .0051| -.0005] 00146
. 2,0 L0195 | ~, 0022 L0097 | .3 2,0 .oL52 | -, 0020 .00342] .1 2,0 L0111} -, 0010 .o00275
. 3,0 .0292{ -.0033 .007271{ .3 3.0 .0230| -, 0030 .005031 .1 3.0 LOLTL| -.0017[ .00399
7. -3.0 -.0322| .0030! -.00630| T.6] -koO -.0218{ -,0010| ~-.00798| .1 ko .0231) -.0022] .0052h
7. -2,0 -.0223| .0021| -,00392) 7.6 -3.0 -.0169 | -.0007] -.00605| T7.3] -3.5 -.0299] .0030| -, 0065k
7. -1,0| -.0129] .ooik| -,00178{ 7.6| -2.0 -.0201| ,00221 -,00395} 7.3] =3.0 -.0261] .0027| -, 00557
T. o} -.0029| .o00035 .00031L| 7.6| -L.0 -.0115{ .oows| -.00182( 7.3| -2.0f -.018%{ .0019} -,00368
T 1.0 .0087| -. 0005 .oo29k | 7.6 ¢} -, 0026 | 0005 .00023| 7.3} -1.0 -.0103| .o012| -,00166
T 2,0 L0191 -.00L% .005351 7.6 1.0 . 0068 | -. 0005 L002261 7.3] © -.00L5| .0003| .00039
7. 2,5 .0239 | -.0018 L00645 | 1.6 15 L0120 -, 0020 L0038 1| 7.3 L.0 L0067} ~.0005{ 00216
26, -4 0| -0,0596] .o0108| -.o0k27{ 7.6 2.0 L0158 | -, 0013 Lookk2] 7.3 2.0 L0Lk9| -, 001%| , ookoT
26. -3,0 -.0482) .co88| -.00291] 7.6 3.0 .02k3| -, o022 L00646 1 7.3 3.0 .0233| -, 0020 00622
26, -2,0 -.0351] .0065( -.00129
26, -1,0 -,0209| .0039 . 00011
26, 10 .00Th | -, 0017 . 00312
26. 2.0 L0214 1 -, 00k2 . 00h60
26, 3.0 L0347 | -. 0069 . 00583
2. koo . 0L8L| -, 0092 . 007L6
26. 0 -.007TL{ .0012( -.00371
34, .0| -.0599| .0110] -.0031.7
3k, ~3.0 -.0k6g9] L0090} -.00192
3h, -2.0 ~.0327] .0068| -.00063
3k, -1.0 -.0185] 0045 . 00029
3k, s} -.0033| .o0018 . 00113

FEUVUVVIVIVIVWWWWWWWWW R EHE R0 OP0E~3~1~1Wwwww www
'
=

3k, 1.0 .0119 | ~. 0007 . 00207
3k, 2,0 L0273} -. 0033 . 00375
3k, 3.0 L0ko3 | -, 0055 . 00522
3tk bo o5h6 | -, 0078 . 00676
5% -h, o) -.O764] .01B1| -,00153
b1, -3.0| -.,0591] .0111} -.00043
k1 -2,0| -.0k06| .o0k0| .00036
(5% -1.0 -.0238} .0007 . 00170
b, [¢] -.0060 | -. 007 . 00298
b1, 1,0 L0136 ~,0110{ .OOh1lhk
k1 2.0 L0309} -.0162 Q0512
41 3.0 ,0501 | ~.0231 . 00654
k1 3.9 .0737| -.0380f .00736
L8 -L.0 -.0826}] .0294| -.0Q010k4
48 -3.0] . -.0618] .0168] - -.00050
18, -2,0 -.0388| .0026 . 000k0
18 -1.of -.0159{ -.0L12 . 00115
48, 0 L0034 | -, 0168 . 00272
48 .9 L02h6 | -, 027k . 00325
L8 1.9 . o571 -, 0388 . 00358
48 2.9 .0621 | -. 0391 . 00589
48, 3.9 . 0837 -. 0468 . 00693




TABLE VI.-LATERAI, AERODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PRCCESS - Continued
(b) Complete Model, Semi-hemisphere Nose, 6, = 60°

M, = 3.0 M_=Lko0 ¥ =5.0
ads | B | % b K el Be| & % G ae| el & Cn €
0.2 | -h.0 | -0.0528 ] 0.0034 [-0.00953{0.2 | -4.0 | -0.0465{ 0,0040 [-0.00798} 0.1 | -2.5 | -0.0222|-0, 0008 |-0.00406
.2 | -3.0 -.0397] .o02l | -.00715] .2 | ~3.0 ~.0353] .0027 | -.00607| .1| -2.0 ~.0169| -.00L4| -.0031T
.2 | 2.0 -.259 | .o006 | -.o0k70]| .2 | -2.0 -.0234] .o012 | -.00kO7{ .1} -1.0 -.006L| -.0028| -.00139
.2 | -1.0 -.0121 | -.0008 | -.00222| .2 [ -1.0 -.0L1h | -.0002 | -.00201{ .1 0 00k0| -.0039| .00059
.3 o] L0021 | -. 0022 LO00kT | .2 0 o012 | -.0018 .o00021] .1 1.0 0151 ~.0053| -.00062
-3 1.0 0153 [ -. 0029 .00285] .2 1.0 o127 -.0026 .00225{ .1]| 2.0 LoRbk| -,0053| .00111
.2 2.0 0295 | -.0043 L00538| .2 2.0 02kt | ~. 0040 .ookeT) .1 3.0 L0356 -.00661 .00298
.3 3.0 ok26 | . 0056 .00778 | .3 3.0 0369 | -.0053 Lo06k0] .1 k.o Ob6l} -.00781 .o0UB2
T.% | k.0 -.0561| .0056 | -.00806| .3 3.5 ok22 | -.0058 00734 7.2 ] .~k.0 -.0473| .0055| -.00822
T.h | -3.0 -.oba7 | .ook1l | -.00882 7.4 | -L.O -.0503| .0057 | -.007k1} T.2| -3.0 -.0360! .o0bl| -.00631
7.4 | -2.0 -,0323| .0068 | -.00375 7.4 | -3.0 -.0381| .ook3 | -.o0s47) 7.2 -2.0 -.02k1| .o0026| -.o0u52
7.4 | -1.0 -.0151 | ..0013 | -.00L54 7.k | 2.0 -, 0257 .0028 | -.00352} 7.2 | -1.0 -.0119| .oo1l| -.00229
7.8 0 -.0003 | ~.0003 L000TT | 7.4 | -L.0 -.0138| .0015 | -.00155} T.2 0 ocol [ ~.0005 | . 0000k
7.4 1.0 0201 | -.0087 L00293 | 7.1 o] -, 0006 | -.000L . 00050} 7.2 .5 0061 ~.0009| .00092
7.4 1.9 0425 | -, 0190 00506 | 7.4 1.0 L0112 -, 0016 .00233| 7.2 1.0 0123] -.00LT| .00181
7.4 2.9 o6kl | ~. 0289 .007T18 | 7.4 2,0 .0238] -.0030 .ook27| 7.2 1.5 0182} -.002k| .00292
26.5 | -3.9 -.1038 al 3.0 L0357 ~.00kk L0066 7.2 2.0 0241| -.0031{ .00390
26.5 | -3.0 -.0547| .0079 | -.00066 7.2 3.0 0363 -.0045] .00584
26.5 | -2.0 -.0369| .0050 | -.00008 26.21 -3.0 -.ok7r| .o034{ -.00262
26.5 | -1.0 -.0198 | .o023 . 000LL 26.2 | -2.0 -.0324| .0001} -.00231
26.5 o} -.0008 | -, 0008 . 00056 26,2 -1.0 -, 0156 -.0029| -.00185
26.5 .5 L0078 | -. 0022 . 00057 26,2 o} L0013 ~.0060( ~-.00103
26.5 1.0 .0168 | ~. 0037 . 00091 26.2 .5 L0099} -.0080( -.0008k4
26.5 1.5 L0268 1 -.0053 . 00108 26,2 1.0 L0168 -.0082] -.00052
26.5 2.0 .0358 | -.0069 .00133 26.2 1.5 L0258 -.0100! -.00029
26.5 2.5 LOL3h | -, 0080 . 001l 26.2 2,0 .0338| -.0114] -, 00015
26.5 3.0 . 0525 | -. 0095 . 00175 26,2 2.5 .olg| -.0129| .o00025
26.5 3.5 L0610 | -.0108 . 00203 33.3| -3.0 ~.05491 .0067| -.00259
26.5 k.o L0694 | -, 0120 . 00237 33.3] -2.0 ~-.0362] .0033| -.00210
33.6 | -b.0 -.0763| .0115 | -.00108 33.3| -1..0 -.0179| -.0002| -.00153
33.6 | -3.0 ~.0581| .0087 | -.00070 33.3| o 0 ~.0036} -.00082
33.6 | -2.0 -.0390] .0057 | -.00023 33.3 .5 L0105 | -.00531 -. 00069
33.6 | -1.0 -.0201} .0028 | -.00012 33.3 1.0 0188} -.0068] -.00054
33.7 o] -.0009 | O . 00036 33.3 1.5 02831 -,0085] -.00039
33.7 1.0 0196 | -.0033 . 00086 33.3 2.0 .0368] -.0101| -.00020
33.7 2.0 .0k02 | -.0063 .00113 33.3 2.5 L0458 -.0118| . 00001
33.7 3.0 L0587 | -. 0094 . 00Lk2 k0.3 -3.8 -.0729| .0110| -.00159
33.7 4o or7h | ~.0118 . 00181 k0.3 -3.0 -.0586{ .0083| -.00129
40.8 | -b.0 -.0831| .0141 { -.00031 k0.3 | -2.0 -.0396| .oo0k6| -.00085
40,8 | -3.0 -.0638| .on2 . 00001 40.3| -1.0 -.0192| .0006] -.00037
40.8 | -2.0 -.0438| .0078 . 00028 40,3 o] o} -.0030] 00032
40.8 | -1.0 -.0228| .oob5 . 00066 40.3 .5 L0095 | -.0049| .00059
40.8 0 -.0011| ,0008 . 00086 40,3 1.0 L0195} -.0073| .00080
40.8 1.0 0197 | -.0030 . 0011k k0.3 1.5 L0296 ~.0090} .00100
0.8 | 2.0 o065 | -. 006k . 00154 10,3 2.0 L0400} ~.0111| .00123
40,8 3.0 0610} -, 0097 . 00182 £0.3 2.5 L0506 ~.0132| .00151
40.8 k.o L0809 | -.0127 . 00215
47,9 | -k.0 -.0901| .OL40 | -.00046
4.9 | -3.0 -.0717| .0128 | ~.00005
47,9 | ~2.0 ~.0k87| 0085 . 00045
k1.9 | -1.0 -.0255| .ook6 . 00070
hkr9 | © -.002% | 0008 . 00102
k7.9 1.0 .0201 | -.0025 . 000kT
kt.9 2.0 .0U31 | -, 006k . 00072
hr.9 3.0 .0665] -.0L05 .0011T7
i7.9 ho L08TL{ -.0125 . 00206
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TABLE VI.~LATERAI, AERODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS - Continued
(c) Complete Model, Semi-hemisphere Nose, 6y = 90°

=
no

M= 3.0 M =5.0
a C o4
deg dgg % n i deg dgg % n %
26,4 |-k 0 |-0.0617 |0.0075 0.00145 26,2  -2,0 -0.0293 0.001% 000056
26,4 -3.0 | -.0ko1 [ .0062 . 00126 2.2 -1,0 -.0183 ,0003 ,0008L
26,4 | -2.0 | -.0353 | .0046 . 00108 26.2 O -.0065 =-,00L1 00057
26,4 | -1.0 -.0206 | .0025 . 00080 26.2 .5 -,001L3 -,0016 00069
26.41 0 -. 0047 . 00051 26,2 1.0  .0040 «,0020 00070
26,4 1.0 L0099 | -.05 . 00020
26.4| 2.0 . 0247 | -.00L5 -.00010
26,41 3.0 .0390 | ~. 0062 ~. 00026
26,41 ko .0523 |.-.0078 -, 00038
33.4 | -3.8 -.0034 {-.014k -, 00357
33.41-3.0 | -.00k2 |-.0129 -.00313
33,41 2.0 -.003L | -.0096 -, 00213
33.4 -0 -.0006 | -.006h -.00113
33.%) 0 .0030 | -. 0039 ~. 00003
33.4| 1.0 .0088 | -.0023 . 00037
33.%| 2.0 L0129 | .o002 . o011k
33.4f 3.0 L0154 | . 0034 Nelo=2it)
33.41 4o L0148 | 0081 . 00408
40,6 | -3.0 | -.0035 |-.0128 [ -.o0u8k 40,3 -3.0 -.0L73 -,0037 -,00136
ko6 | 2.0 .0003 | -.0102 -.00406 40,3 -2.0 ~-.0140 -,0012 -,00059
40,6 { -1.0 L0025 | -. 0064 -.00193 k0,3 ~1.0 ~-.0122 ,0055 .00062
40,6 © L0043 | -.0027 -. 00093 40,3 o -.0045 L0031 . 0009k
ho:6| 1.0 L0078 | .000L ~, 00006 - ho.3 .5  -.0048 0056 00189
bo.6 | 2.0 .0135 | .0019 . 00038 4o.3 1.0 -.00b0 ,0072 0021k
0.6 | 3.0 L0194 | .o03k .00072 40,3 1,5 -.0022 0083 00264
40,6 | k.0 .0251 | 0075 . 00341 40,3 2.0 -.0005 ,0098 00316
7,7 | -h.0 | -.0304 |-.0056 -.00239
47,71 -3.0 -. 0247 | -.003k -.00119
b7.71 2.0 -, 0197 | ~. 0006 . 00016
b7.7]-2.0 | ~-.0130 | .OO0L4 . 00037
k7] 0 -.0075 | .0031 . 00113
k7| 2.0 | -.0002 | .OOkL 00143 "
7.7 2.0 L0033 { 0080 . 00231
b7l 3.0 L0155 | . 0065 . 00152 #
k7,71 b0 L0263 | 0059 . 00131
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TABIE VI.-LATERAL AERODYNAMIC CHARACTERISTICS FOR THE WING UNFOLDING PROCESS - Concluded
(d) Complete Model, Semi-hemisphere Nose, 6, = 120°

M_=3.0 M = 5.0
doég deg G % ! daeg deg % Ca R

26.% | -k.0 | -0.03209 [0.0018 [ -0.00204 26.2 | -h.0 [.-0.0303 {0.0019 |-0.00077
2.4 | -3.0 -.0260 | o0l -, 00061 2%.2 | -3.0 -.0234 ) .ooih -, o00Th
26.4 | -2.0 -. 0187 | .0019 -.00039 26.2 | -2.0 -.0162 | .0008 | -.00069
26,4 | -1.0 -.0L1k | .0016 -. 00051 26.2 | -1.0 -.0096 | .0003 | ~. 000k
26.4 [ ~.0034 | .00L0 -, 00092 26.2 0 -.0015 {-.0015 | -,00024
6.4 1.0 -, 0079 2%6.2 .5 002k |-.0027 | ~. 00026
26,k 2.0 L0107 | .0009 . 00066 26.2 1.0 L0058 |-.0029 | -.00016
26,4 3.0 0187 | 000k . 00087 26.2 1.5 L0096 |-.0034 | -.00009
26.4 Lo L0266 | 0001 . 00110 26.2 2.0 L0131 |-.0038 . 00001
33.5 | -%.0 -.0379 { .0032 -, 00053 33.2 | <%0 -.0349 | .0019 . 00019
33.5 | -3.0 -.0296 | L0028 -.000k7 33.2 | -3.0 -.0279 | .0015 | ~.00001
33.5 | -2.0 ~.0217 | .002T ~. 0002k 33.2 | -2.0 -.0201 | .0011 . 00030
33,5 | -1.0 ~.0136 | .0023 . 0000k 33.2 | -1.0 ~.0123 | .0005 . 00056
33.5 0 -.0055 | .0019 . 00026 33.2 0 L0048 |-.0063 | -.00028
33,5 1.0 L0025 § 0015 . 000k8 33.2 .5 -.000% |-.0009 | -.00011
33.5 2.0 0107 | .o0L4 . 00075 33.2 1.0 L0037 §-.0012

33.5 3.0 L0194 | . 0009 . 00089 33.2 1.5 L0077 |-.0016

33.5 k.0 L0285 | .0005 . 00099 33.2 1.8 L0099 |-.0020

0.6 | k.0 -.0365 | .o01h -.00132 40,3 | k.0 -.0393 | .0033 | -.00062
40.6 | -3.0 -.0277 | .0008 .. 00100 %0.3 | -3.0 ~.0309 | .0025 | -.00065
4.6 | -2.0 -.0201 | .0009 .. 00056 40.3 | -2.0 -.0227 | L0021l | ~-.00032
k0.6 | -1.0 -.0124 { 001k - . 00017 k0.3 | 2.0 -.01k2 | L0016 | -.00016
10.6 o] -.0061 | .o022 . 00031 k0.3 o -.o043 | .oo02 | -. 0000k
40.6 1.0 .oo2k | Looze . 00052 4o.3 .5 -, 0003 [-.0001 . 0000k
40.6 2.0 L0127 | .0OLL . 00072 Lo.3 1.0 .0043 {-,0008 . 00015
40,6 3.0 L0221 | L0009 . 00096 40.3 1.5 L0092 |-. 001k . 00022
40,6 4,0 .0313 | .0008 L0011k 40.3 2.0 .0L36 }-.0019 . 00034
I S I ] -.0311 | ~. 002k -.0028h

y7.7 | -3.0 -.0261 | -. 0010 -, 00199

vr.7 | 2.0 -.0177 | -. 0020 -.00148

w77 | -1.0 -.0121 | .0003 -, 00065

b7 o} -.0060 | .0017 . 0001k

7.7 1.0 .00k | .0016 . 00056

7.7 2.0 L0143 | .oowo . 00068

7.7 3.0 L0245 | . 0005 . 00089

b7.7 hoo .03l | L0002 . 00114

=
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A-217939

Figure 1.~ Entry configuration with wings folded and fairings covering the nose.
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Figure 2.-

Multiple exposure of unfolding wings with wing tips undeflected.
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A-27943

Figure 3.- Aircraft configuration with wing tips rotated downward 4SO°
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A-28087
Figure 4.- Launch configuration.
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Figure 5.~ Mcodel dimensions.
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A-27675

Figure 6.- Model with wing tips deflected 90° mounted in transonic wind tunnel.
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Figure 7.'-'-‘Wind;tmnel model of ‘efntrry/ bco;nfiguration fpr:high angles of attack.
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Figure 8.- Wind-tunnel model of aircraft configuration for high angles of attack.
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(a) Variation of 1ift coefficient with angle of attack.

Figure 11.- Longitudinal aerodynamic. characteristics for entry configuration.
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(b) Variation of drag coefficient with angle of attack.

Figure 11.- Continued.
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Figure 11.- Continued.
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Figure 1l.~ Concluded.
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Figure 12.- Lateral stability derivatives for entry configuration.




60

Co

Co

4

(L/D)max
o

0] 20 40 60 80 100 120 140
Angleof wing fold, 8w ,deg

(a) o = bo°

Figure 13 - Effect of wing-fold angle on longitudinal aerodynamic
characteristics; M = 3,
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Figure 1k.- Effect of wing-fold angle on lateral aerodynemic
characteristics; M =3, 6y = 0°.
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(a) Variation of 1ift coefficient and drag coefficient with
. angle of attack.

Figure 15.- Low-speed characteristics of aircraft configuration;
q =250, 6, =6,= 0%,
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(b) Variation of pitching-moment coefficient and 1lift-drag ratio with
angle of attack.

Figure 15.- Concluded.
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Figure 17.- Supersonic characteristics for aircraft configuration.
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Figure 18.- Longitudinal aerodynamic characteristics for the aircraft
configuration showing the effect of nose shape; Of = 6y = o°.
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aerodynamic characteristics of the aircraft configuration;
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W, 1b, Wt, 1b

1. PFire Control Radar 200 11. Parachute 200
2. Ammmition 300 12. Electrical Power Supply 400
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4, Csbin Environment 200 1k, Forward landing Gear 150
5. Radio, Guidance and Control 300 15. Wing Actuator 300
6. Instruments 100 16. Main Landing Gear : 300
7. Oxygen and Nitrogen 100 17. Hydraulic Control Apparat 200
8. Survival Kit 50 18. Structure k500
9. Pilot and Equipment 600 19. Engines (%) 2000
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Figure 25.- Fuselage internal arrangement for four-engine vehicle,
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1, Cabin Environment 200 11l. Main Ianding Geax 300
2. Radio, Guidance and Control 300 12. Wing Actuator 300
3. Instruments 100 1%, Hydraulic Control Lines 200
k, Oxygen apd Nitrogen 100 1k. Fuel 1000
5. Survival Kit 50 15. Structure 4500
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Figure 27.- Flight operation envelope for four-engine vehicle.
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